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Epiſtle Dedicatory. 
Pour Patronage, with great 
Humility and Thankful. 

neſs I lay it at your Feet; 

not doubting but that | 

(whatever my Perform- | 

ance is) the Subject will 
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Vindication of the Ex- | 
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the fame moſt merciful 
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Concerning this 


Third Edition. 


SSI) wih/tanding that a Book 
S. more complete aud va- 
luable by Addiinns and 
K Amendments, yet I think 
Hos 2 a great Additions are an 


1  hardfhip and injuſtice io the Pur cha- 
ors of a former Edition; and there- 
fore have m this avoided it as much 
as well J could, although ſome of nry 


lea ned 


ar «1 K 
— Ann 


| PRE F ACE. 
learned Friends —_ have perſuaded 


me to it, and alſo contributed their 
Obſervations. 

But yet from what I have ſaid : m 
the Preliminary Diſcourſe p. iv. it will, 
doubt not, be expected, that I ſhould 
give ſome account of the Obſervations 

which the long and good Glaſſes in my 
Hands, have afforded me Jones the aft 
Edition of this Book. 

Bu I have little to boaſt of here, 

* having (beſides the old former Com 
plat of the want of a long Pole to 
manage Mr. Huygens s Glaſs with) 
many great hindrances in my Obſer- 
' vations, pùrtly by a very dangerous 
Fu of Stchnefs, * hung long a- 
K bout me ; and partly by my neceſſary 
Maus calling me to matters of ano- 
ther nature. But ſome of the moſt 
con ſiderable of my Obſervations were 


8 theſe. 
1 Viewing Venus with My. Huy- 
gens Glaſs arers nigbis, when near 


4 A 4 her 


3 
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: 9 WERE .. 

* — — EIN 
Tas "Hs 

| - 2G 
| ** — | | — 3 

— Wont 

er Ferigee, and mic ne Z 
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gb 1 ſaw Antractus, or Rough- 


l neſles on the concave part of the en- 
| dightened edge, ſuch as we ſee in the 


ö New Moon; which I have repreſent- 
ed as nearly as ] could in Fig. 12. 
21. In my frequent views of Jupi- 
ter, I find his Belts to have great 
j variations; that they change their 
Places ; that their Breadths alter, be- 
me ſometimes broader, ſometimes con- 
{tderably narrower ; that ſometimes 
they are more tm number, ſometimes 
fewer ; ſometimes they are aarker | 
and blacker ; ſometimes thin aud only | 
lite a Miſt. Towards the Poles of | 
Jupiter are the greateſt Alterations, i 
there bemg ſometimes few or no Belts 
towards one or the other Pole ; ſome- 
times one quite acroſs the Polar Parts, 
another reaching but half, or a Part 
of the Way. And even about the 
middle, or Equatorial Parts of Ju- 
piter, where there are always Belts 
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PRE FACE. 
(and commonly two) yet theſe vary 
conſiderably. Sometimes they are 
nearer one another, ſometimes far= * 
ther aſunder: ſometimes they are 
conſiderably broader, eſpecially that 
neareſt the middle ; ſometimes as con- 
ſiderably narrower : Sometimes they 

both advance towards one Pole; and 
then recede towards the other oppoſite 
Pole. Of many of theſe Appearances 

I took Draughts, and deſigned to have 
enquired whether they had certain 
Periode; but want of health and lei- 

ſure prevented me, 
An not only the Belts, but the 
Spots alſo of Jupiter vary greatly, I 
„ 4 not mean the Spots occaſioned 
$ the Shade of the Satellites, but ſuch 


as are on the very Dish: which are 
3 ſometimes of one form, ſometimes of 
rf another, and oftentimes none to be 


e feen at all, although the ſame Face of 
1- Jupiter ſhould be rowards us. 


1d - 5 3. The 


"PREFACE. 


"The laf thing J ſhall mention 
15 ks Nebuloſe, which are thoſe gla- 
ring whitiſh appearances, ſeen with 


our Teleſcopes 1 in Andromeda's Girdle, 
Hercules's Back, Antonious's Foot, 
Orion's Sword, in the Centaur, Sa- 


gittary, Sc. which appear through 


the Teleſcope, ſomewhat after the 


manner, as Cor Cancri aoth to the 


- naked Ey . 
Theſe Nebuloſe [ love often view- 


ed with Glaſſes of v very different 
lengths, particularly that in pede An- 


tinoi with Mr. Huygens's : but I con- 
feſs that I could never diſcern what 
they are; neither indeed could ]I per- 
ceide any great difference in their ap- 
pearances through a very good Glaſs 
of about 14 foot, and others of 30 and 
40 feet, yea Mr. Huygens's of 126. 


But indeed the grand obſtacle to all 


my Views wth Mr. Huygens's Glaſs 
10 the Vapours near the Horizon, 


which not "y obſcured rhe Objed, 
but 
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difficult to be diflinfily and accurately 
5 — than a thing held in the hand 


i 


PREFACE 


but cauſed | ſo great a rrembling and 


dancing thereof, as made it no leſs 


"when danced and ſhaken back- 


251 and forwards. By this means 


my Expectations from Mr. Huygens's 
2 were frequently fruſtrated, ex- 


cepling in nights that were more than 
ordinarily ſerene and clear, which 


was commonly in ſuch as were the moſs 
intenſely Froſty and Cold. 
Finding it therefore unlikely that I 


ſhould do much more with Mr. Huy- 


gens's Glaſs than I had done, I refto- 


red it to the Royal Society which lent 
it me (and to whom Mr. Huygens be- 


queathed it by his laſt Will) coment- 


Eg myſelf with the Views it had given 


me, and that I had diſcovered it to be 
an excellent Glaſs, which Dr. Hook, 
and ſome other of our beſt Judges zook 


40 be good for nothing. 


And 


PREFACE. 
Aud now having given this account 
of my Obſervations, and alſo ſhewed | 
what hinder d am completing of them ® 
(which may excite farther Enquiries, ® 
as well as ſerve to vindicate my ſelf) | 
I ſhall recommend theſe things to ſuch ® 
as have good Glaſſes, particularly to 

the Diligence aud Accuracy of my ve- © 

ry mgenous Friend, the Reverend | 
Mr. Pound, mio whoſe hands the 

Royal Society have put that noble Be- 

_ queſt of Mr. Huygens, and uo! 

hear is ſo well accommodated for rai- 

ſing and uſing that Glaſs, as to have 
ſeen [among other things) the five Sa- 

tellites of Saturn; which I confeſs 1 

could never reach, nor above three of 

them, that I could be ſure were Satel- 
lites: I ſay that I could be ſure were 

ſuch, becauſe it is not very eaſy to di- 

ſtinguiſh which are Satellites, and | 

which are ſmall Teleſcopick Stars, 
which very frequently ſhew themſelves | 
in a Glaſs of ſuch goodneſs as that is. 


[ re- 


"PREFACE 
I remember that J once verily thought 
had found out [tven Satellites of . 
turn, wah thre very Glaſs of Mr. Huy- 
gens, /o regularly were they placed 
in reſpett of Saturn. But when I 
came to examme them the followm 
wights, I found that there were real- 


' = Hy no more than two Satellites, the | 
= reft leng finall Frxt Stars. But 
Me. Pound's Shlt and Exaftueſf in 
Fach Obſervations, is I know fo great, 
- = (and [ may add that of my fagacious | 
» = friend Dr. Halley t, who hear 
- * hath ſeenthe ſame) that I do not ſay : 
bis by way of Caution io them, al- 
though it may ſerve as ſuch to many | 
"1 others. | 
- = Aud now for a Cloſe I ſhall take 

this opportunity of e owning, 

1 * with all honour and thankfulneſs, the 


, = generous Offer made me by ſome of my 
s Friends, eminent in their Stations, as 


„ well as Hill and Abilities in the 


aus, who would have made me a 
= Preſent | 

| 

| 
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Preſent of the May-pole inthe Wand, 

(vuhich was to be taken down) or any 
other Pole I thought convenient for 
the management of Mr. Huygens's 
Glaſs, But as my incapacity of ac- 
cepting the favour of thoſe noble Me- 
ccenates, hath been the occaſion of 
that oxcollent Glaſs being put into bet- 
ter hands, fo I doubt not but their ex- 
peftations will be abundantly anſwer- | 
ed, by the number and goodneſs of the | | 
Obſervations, that ſhall be made 
therewth. 
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F he 9 wa of the — 
the Hahitabilit we of the Pla- 
nets, and a Plurality of 
Worlds,uſeful for the read. 
ing of the following Book. 


DAE? v Phyy/i co-Theology havin g 
_ py met with ſo quick a Sale 


$ as to come toa third Im- 
VEE preſhon before the Year 
was expired, but eſpecially the ſoli- 
citations of many Learned Men, 
p— both 


ii The Preface. 
both known and unknown, | have 
given me great encouragement to I 
fulfil my promiſe, in ſending abroad 
this other Part, relating to the Hea- 
vens: which ſhould ſooner have ſeen | 1 
the light, but that 1 was minded not 0 
to interrupt the Reader's patience | 1 
with many Notes (which I could not 1 

t 

K 

If 
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well avoid in my Phy/7 e 
and which my Rough-Draught of 
this was W with) and there- 
fore I threw the greateſt Part of them a 
into the Text: which neceflitated d 
me to tranſcribe the whole. And 
when my Hand was in, I new- made MF 
ſome part of it, and added many 
new e of my own, which 
J have lately made with ſome very | 
good long Glaſſes I have in my 
hands; one of Campant's grinding; 
and others of Engliſh work, which 
exceed it; but eſpecially one of | 
Mr. Huygenss of about 126 feet, 
which few for goodneſs do ſurpaſs. 
Or 


GCC 
The Author's Obſervations. lil 


Or theſe Obſervations the Rea- 


SE 
—— 
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der ſhould have met with many 
more (and I believe ſome of my in- 
genious Friends do expect more) but 
that lay under two inconveniences, 
One the want of an open free Ho- 
rizon, my Habitation being ſur- 
rounded much with Trees. The o- 
ther, and indeed the chief, the 
want of a long Pole of 100 or more 
feet, to raiſe my long Glaſs to ſuch 
Zan height as to ſee the Heavenly Bo- 
dies above the thick V apours; which 
much obſcure all Objects near che 
Horizon, eſpecially when viewed with 
long and good Glaſſes. But as [I 
have been at conſiderable Expences 
already about theſe matters, and 
this I am informed would amount to 
$80 or go/. I thought it too great a 
purthen for me to bear. £ : 


AND therefore if J have not ſuffi- 


Kiently anſwered the expectations of 
Wome of my learned and ingenious 


a 2 Friends 
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"The 2 5 Obſervations. 4 
Friends, 1 hope they will excuſe me, 


and believe it to be more my Cala. I f 
mity than Fault that I have done no 1 
more; eſpecially among ſuch Pla- 
nets as have advantageouſſy preſent- Þ I 
ed themſelves, as Saturn Particular- 3 
ly hath, whoſe 5 or more Satellites # 
1t may be N have ſeen; but 
| could never reach but three of 


them, and they only when there 


were but few) Vapours. And as for 4 
the Spots in Mars and / enus, and | 
their Motion round their own Axes . 
I confeſs 1 have not yet had good 
Views of thoſe Planets, ſince! have . 
had my furniture of Glaſſes, by rea} 
ſon of the too great diſtance of Mari ; 
from the Earth, and the proximity off } 
{enns to the Sun, and of late the 
cloudy weather, and the ſmall altitude 
which //enus hath above the Horizon 
But if I can obtain a ſufficient ApW , 
paratus, and God is pleaſed to gran 
me Life, Health, and Leiſure, x 
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Tue Authors and others Obſervat. v 
hope to compenſate for my Defects. 
'Z Bur however what is here want- 
ing in my own, is ſufficiently made 
up from the Obſervations of others. 
Z Of which the learned World hath 
; good Store ſince the Invention of the 
"SZ Teleſcope; which as it hath made 
Z ample diſcoveries of the Works of 
God, fo hath laid open a new, and 
a far more grand and noble ſcene of 
"2 thoſe Works than the World before 
2 dreamt of, and afforded us a far 
more Rational Syſteme of the Hea- 
vens and the Univerſe, than was be- 
fore entertained. 1 
Ax b foraſmuch as I have fre 
quent occaſions in my following 
Book to ſpeak of, and according to, 
this and ſome of the other Syſtemes, 
Nit is neceſſary I ſhould, by way of 
Preface, give ſome account of them, 
to enable ſuch Perſons to read my 
Book as are unacquainteg with Aſtro- 
nomical matters. 


a 3 AMONG 


| 
: 
f 
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Earth and Waters are ſuppoſed to be 


next above that is the Element of | 


— 


vi Of the ſeveral K 2 | 

AMoxs all the various Syfemes, 3 
] need take notice only of three, the 
Prolemaick, the Copernican, ahd che 3 
New Hyieme. Of each of which | in I 
their Order. 
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Of the Ptolemaick Hyſteme. N 
Ix the Prolemarck Syſteme the 


in the Center of the Univerſe; next 
to which is the Element of . 2 


— _— FF A ama oY | ny 


Fire ; next that the Orb of Mercu- | 
ry, then that of Venus, then that | 
of the Sun; and above the Sun's | 
Orb, thoſe of Mars, Jupiter, and | 
Sams; and above -thiem all, the 


0 
Firmament or Orb of the F:xt Sears; | L 
then the Cry/alline Orbs; and laſtly | I 
$ 


the Cælum Empyreum, or Heaven of 


Heavens. All theſe maſly Orbs, | 
and vaſt Bodies born by them, are, 
in this Syſteme, ſuppoſed to move 
— | round} 


of the Unzverſe. vii 


— 


7 round the terraqueous Globe once 
in 24 hours: and beſides that, in 
ſome other certain periodical times. 
For the effecting of which Motions, 
they were forced to contrive ſuch 
Circles as they called Eccentricks 
and Epicycles, crofling and interfe- 
ring with one another; which 1 
e could not repreſent in ſo narrow a 
e 3 compaſs as Fig. 1. is, which is a 
+ scheme of this Prolemuaick Sy/teme ; 
4 Y hich is univerſally maintained by 
fi the Peripatetick Philoſophers, 
- | 
4 = Of the Copernican Hyſteme. 
d| "Tip next Sy/Reme is the Pytha- 
e gorean or Copernican, being invent- 
; ed as ſome imagine by Pythagoras 
4 himſelf. But Diogenes Laertius (a) 
1 expreſſly ſaith, That Pythagoras's o- 
5 was, That the World was 


* 12 8 — — 
e (4) Lib. 8. in Sd. 
d 44 round, 


1 a? 1 1 


viii N Copernican Syſleme. 


round, containing the Harth in the | 1 
midi of i it. And by Plinys account 
(5) of Pythagoras his Diſtances, 1 
Orders of the Planets, this ſeems to 
have been his opinion. But che 
ſame Laertirs (e) affirms Philolaus the 
 Pythagor ean Ti LI wuvola ata K- 
o, TH einely* 61 oe, Ingray TV. 
_ Qaolv* to have been the fb ; 
at ſaid the Earth was moved in a 
ea bit ſome ſay Hicetas the 87 1 
racuſian. So Plugreh in his Life of 3 
Numa, ſpeaking of Numa's building ® 
The Temple of Veſta, faith, he Built 


I 
8 


1 


it round, and that a continaal Fire 
was kept therein in imitatian of the 
Figure of the Earth, or rather of 1. they 4 
whole IWorld it fel, the middle off 
which the Pythagoreans (not Py . 
goras) take to be the Seat of * 3 

Tuts Syſteme (whoever was the} 
Iaventer of it) = a Cann) 


0 


. 
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The Copernican eme. ix 


of Tourain reſtored about the begin- 
ning of the 15th Century, and was 
followed therein hy many conſider- 
able men, as NRheticus, Maſtlinus, 
Kepler, Rothman, Bullialdus, Lans- 
berge, Herigonius, Schickard, Gaſ- 
ſendlus, Galileo, and others. The 
laſt of which (by the ill will and 
inſtigation of Pope Urban VIII. as 
tin ofa) had the misfortune to 
fall under the cenſure of, and to 
have his Copernican Tenets condemn- 
ed by, the Inquiſition, and was for- 
ced to abjure them. The particu- 
lars of which, if the Reader hath a 
mind to ſee, he may find them in 
Niccioli's Alinageſt (d). 
AccoRDING to this Syſteme, the 
Fun is ſuppoſed to be in the Center, 
and the Heavens and Earth to revolve 
round about him according to their 
ſeveral Periods: firſt Mercury in 


— 6 tt. _ WY r „ * 
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(4) Lib. 9. Sect. 4. Cap. 40. * 
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near 88 days; then Venus in ſome- 
what above 224 days; then the 
Earth with its Satellite the Moon, in 


365 days; then Mars in about 687 
days; then Jupiter with his four 


Moons in about 4333 days; and laſt- 


ly, Samra in ſomewhat above 10759 
days, with his 5 or more Moons re- 


volving about him. And beyond 
or above all theſe is the Firmament, 


or the Region of the Fixt Stars, 
which are all ſuppoſed to be at e- 


qual diſtances from their Center the 
Sun. 


Tris is the Copernican Sy/teme, 


Which I have given a Scheme of in 


Fig. 2. And ſo far as this Syſteme 


relates to the Motion of the Earth, 


and the Sun reſting in the Center, I 
prefer it to the Prolemaick Hypo- 
theſis on theſe Five following ac- 


counts. 
1. BECAUSE it is far more agreea- 


ble to Nature, which never goes a 


round- 


= SIE 
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the Copernican Syſkeme. xi 
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round-about way, but always acts by 


the moſt compendious, eaſy and 


ſimple methods. And in the Coper- 
nican way, that is peformed by one, 
or a few eaſy Revolutions, which, 


in the other way, is made the work 
of the whole Heavens, and of ma- 


ny ſtrange and unnatural Orbs, Thus 
the Diurnal Motion is accounted for 


by one Revolution of the Earth, 
which all the whole Heavens are cal- 
led in for, in the other way; So 
for the Periodical Motions of the 
Planets, their Stations, Retrogra- 
dations and Direct Motions, they 
are all accounted for by one eaſy, 
ſingle Motion round the Sun, for 


which, in the Prolemaick way, they 
are forced to invent divers ſtrange, 


unnatural, interfering Eccentricks and 
Epicycles. An Hypotheſis ſo bung- 
ling and monſtrous, as gave occaſion 
to a certain King to ſay, If he had 
been of God's Council when he made 

* zhe 


X11 The Probability of 5 : 


the Heavens, he could have taught 


him how to have mended his Work.” 

2. As the Copernican is far more 
eaſy and agreeable to Nature than 
the Ptolemarck Syſteme, ſo it is far 
more complete, and anſwerable to 
the various Phænomena of the Pla— 


nets; ſeveral of which the Prolemarck 


Hypotheſis either very aukwardly 
ſolves, or doth not at all come up 


to. I might inſtance here in divers 


particulars relating to Venus and 


Mercury, as why the Earth is never 


between them and the Sun, which 
the Ptolemarck Syſteme gives no to- 
lerable account of, and but poor 
accounts of other of their Phxno- 
mena, as alſo of thoſe of the Moon 
and the other Planets. I might ſhew 


alſo how incoherent and improper 
the Motions aſſigned to the Hea- 


venly Bodies are in the Prolemaick 


way, as that the Moon ſhould move 
round once in a Month, the other 
Planets 
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are aſſigned to them; the Firma- 


ment, or Fixt Stars in 25 or 26000 
years; the Sphere beyond that in 
1700 years; the Tenth Sphere in 


3400 years; and the outermoſt of 


all, the Primum Mobile, which 


moves all the reſt in only 24 hours. 


Which are Motions ſo unproportio- 


nal, and diſagreeable, that are ſuf- 
ficient to ſubvert the whole Hypo- 
theſis. But it would be endleſs to 


enter into a detail of ſuch incohe- 


rences and improprieties as the Pro- 


3 lemaick Syſteme abounds with. 
3 3. THE prodigious and incon- 


ceivable Rapidity aſſign'd by the 


Ptolemarcks to the Heavens, is by 


the Copernican Scheme taken off, 


and a far more eaſy and tolerable 
Motion ſubſtituted in its room. For 
is it not a far more eaſy Motion for 
the Earth to revolve round its own 


Axis in 24 hours, than for ſo great 


a num- 


Planets in ſuch and ſuch Periods as 


| 
| 


* 0 


. 
1 
1 
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a number of far more maſly, and 
far diſtant Globes, to revolve round 
the Earth in the ſame ſpace of time? 
If the Maintainers of the Prolemaick RF 
= Syſteme do object againſt the Mo- 
ou of the Earth, that it would make © 
us dizzy, and (hater our Globe to 
| pieces, what a precipitant, how ter- 
= rible a Rapidity muſt that of the 
| Heavens be? What a Velocity muſt 
the Sun have to run its courſe, at the 
1 diſtance vr 21 or 22 Semidiameters 
= of the Earth? What a Velocity muſt 
= that of the Fixt Stars, eſpecially 
i} that of the Primum Mobile be, at 
li far greater diſtances than the Sun is? 
| 4. Ir is an inconteſtable argument 
18 of = Sun being the Center of the 
= Planets about him, and not the Earth, 
that their Motions and Diſtances Þ 
reſpect the Sun, and not the Earth. | 
For with regard to the Sun, the Pri- 
mary Planets have a very due Mo- 
tion, in proportion to their ſeveral, 
Diſtances ; 


5 


* — 


f the Copernican Hyſteme. xv 
Diſtances; that is, Their Motions 
round the Sun, are in ſeſquiplicate 
Proportion to their Diſtances from 
him: but this Proportion doth not 
hold at all with relation to the Earth. 
But as for the Secondary Planets, 
round Saturn, Jupiter and the Earth, 
2 it is very certain that they have the 
ſame reſpect to their Primaries, as 
theſe Primaries have to the Sun ; 
chat is, The Squares of their Revolu- 
tions are as the Cubes of their Diſtan- 
ces. And as it is very certain and 
viſible, that the Secondary Planets 
reſpect their Primaries as their Cen- 
ters, and move round them, ſo it 
is in ſome meaſure (one would think) 
no leſs certain, and beyond doubt, 
that all the Primary Planets which 
have the ſelf-ſame reſpe& to, and 
Motion with regard to the Sun, as 
thoſe Secondaries have to their Pri- 
2 maries, that thoſe Primaries, I ſay, 
do move round him as their Center, 
0 and 
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= and not about the Earth, to whom 
they have no ſuch reſpect. 


[| 5. Tux laſt Argument I ſhall al- 
18 ledge for my preference of the Co- 
1 pernican to the Prolemaick yſteme is 
| from the great Parity and qu. aq. 
[ obfervable among all the works of | 
It the Creation; which have a mani- 8 
q = harmony, and great cement | ö 


with one another. 
[| THrvus' in our preſent caſe, it is 
i manifeſt to our ſight, that every 
i | Globe we have any good views of, 
hath ſuch like Motions, as thoſe are | 
which we aſcribe to the Earth. The 
Sun indeed being in the Center, is 
as twere fixt there, and bath no Pe- 
riodical Motion: but yet the other 
Motion round its own Axis, we can ÞW! 
| manifeſtly diſcern. And as for all Wi 
the Planets which move round about þ 
{ 
| 


the Sun, they have, as far as' tis poſ- 
ſible * us to = them, ſuch Moti- 
ons as thoſe we aſcribe to the Earth; 

namely, 


* 
* 
* 
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namely, a Diurnal Rotation round 
their own Axes, and a Periodical 
Revolution round the Sun. And if 
this be manifeſt in the other Planets, 
E what ſhould hinder its being ſo in 
our own? Why ſhould ours be ſingu- 


lar? Why not be ſu poſed to be mo- 


r 


ved as well as the reſt, when it is very 
certain that either it hath thoſe Moti- 
ons, or the Heavens have ſo; and it is 
far more natural and eaſy ſor the Earth 
to perform them, than for the Hea- 
vens, as hath been already ſnewn. 


THus having ſhewa how far 


more probable the Copernican Sy- 
ſteme is than the Prolemarc, ſo far 


as it relates to the Motions of the 
Heavens and Earth, and the Sun be- 
ing in the Center, it remains (be- 


fore I proceed to the Third and laſt 
Syſteme) that I ſhould anſwer ſome 
Objections alledged ee this Sy- 


ſteme, partly from Scripture, and 
partly from Philoſophy and Sight. 
b | 


THE 
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vii Objectious againſt 
4 


Tur Objections from n 1 
are ſuch as ſeem to aſſert the Immo- 
1 dility and Reſt of the Earth, and the 
1 Motion of the Sun and Heavenly ; 
1 7 Bodies. 3 3 
| | I Ex Texts that are brought to 
1 prove the Immobility and Reſt of hel : 
1 r are 1 Chron. 16. zo. The 3 
i Vorld ſhall be ſtable, that it ws ot 
il Ken The ſame is ſaid, P/al. 9 3. . 
|= The World alſo is eſtabl. ;ſhed, thaw 4 } 

cannot be moved. And ſo the ſame 
EX again, F/al. 96. 10. In P/al. 104. 5. 
itt | GOD is faid to /ay the foundation 
of the Earth, that it ſhould not be 
moved for ever. And laſtly Solomon, 


[ 
| af Hccleſ. 1. 4. aſſerts that The EarilÞ 
= 


| d abideth for ever. Like to e 58 
I that of the P/almiſt, Pſal. 119. 90. 
Ill Thou haſt eſtabliſhed the Earth, and 
5 it abideth. Theſe are the principa | 
Texts which ſeem to aſſert the Im- 
wy and Stability of the Earth. | 


Tu 
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Tur principal Texts which men- 
tion the Motion of the Sun and Hea— 
venly Bodies, are ſuch as aſcribe 
Riſing, Setting or ſtanding ſtill to 
them. Thus Gen. 19. 23. The Fun 
= was riſen upon the Earth, when Lot 
ll entered into Zoar, And Gen. 1 5. 17. 

ben ibe Sun went down, aud it was 
= dark, a ſmoaking Furnace, &c. So 
'M Eccl. 1. 5. The Sun ariſtth, and the 
Kun ood down, and haſteth to the 
place where he aroſe, So Pſal. 19. 
5, 6. the Sun is ſaid to come out of 
his chamber like a Bridegroom, and 
to rejoice as a ſtrong man to run a 
on race. That bis going forth is from 
i the end of the Heaven, and his circuit 
LU to the ends of it. Purſuant ro which 
90. expreſſions of the Sun's moving, it is 
70h (aid alſo to Hand ſtill, and to go back- 
PA wards, Thus Joſh. 10. 12, I 3. Hun, 
IMF fand thou full upon Gibcon, and 
* [KR thou Moon iu the 7 alley of Ajalon. 
= PF: the Kun ſtood ſtill, us the "Mian 
we b 2 ſtayed 
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ſtayed. — So the Sun ſtood ſtill in the | 
midſt of Heaven, and baſted not to go 


deſign of the holy Writings is not to ; 
inſtruct Men in Philoſophical, but 


* 
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down about a whole day. And in 
2 King 10. 10. and Iſai. 38. 8. the 
Kun is (aid to have returned ten de- 
grees backward in one of the places, 
and 246 Shadow to have done ſo in 
the other. — 

Tust are the chief Texts of 
Scripture, which ſeem to lie againſt 
the Copernican Hypotheſis, In an- 
ſwer to which, this may be ſaid in 
om to them all; That ſince the 


Divine matters, therefore it is not 
neceſſary to reſtrain the ſenſe of thoſe 

Texts to the ſtrict propriety of the 
Words, but take them to be ſpoken 
according tothe appearance of things 
and the vulgar notions and opinions 
which men have of them, not ac- 
cording to their reality, or Philoſo- 
phical verity. Thus in divers other 


inſtances 


inſtances the holy Scriptures ſpeak ; 


r 
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and thus even Philoſophers them- 
ſelves ſpeak. Yea, the Copernicans 


© themſelves, although they profeſſed- 
ly own, and defend the contrary ; 
© yet in vulgar ſpeaking in our pre- 
ſent caſe, ſay, The Sun riſeth, ſet- 
teth, and moveth, &c. making that 
to be the act of the Sun in vulgar 
& diſcourſe, which they contend to be 

in reality performed by the Earth. 
in And if Philoſophers, and others did 


'not thus expreſs themſelves accord- 


ing to the appearance of things, and 


mens vulgar apprehenſions of them, 


it would need a Comment, and they 
mult explain rhemſelves every time 
they e in order to their being 
underſtood. 
Having given this general An- 
ſwer, I ſhall next conſider the par- 
ticular Texts themſelves, and ſee 
whether they neceſſarily infer what 
they are brought for the Proof of. 
1 AND 


= 
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| AND in the firſt place, as for the 
| Texts brought to prove the Immo- 
| bility of the Earth, it is manifeſt | 
0 l he Stability of the V/ orld, men- 
[ tioned in the three firſt Texts, doth | 
ll not relate to the Earth's motion, ei- 
0 ther Annual or Diurnal, but to the 
ö Condition, State and Order of the 
| World inhabiting the Earth, parti- } 
cularly the Peace and Proſperity 4 

thereof. One, of our own lateſt, 

and moſt learned Gummentsten 3 

the late Biſhop Patrick (e) ) under- 4 

ſtands the Goſpel ſtate to be meant 
1 in the firſt and third of the Texts. 
And his Paraphraſe on that in P/al. i 

3. I. is, He who made the World, | 
will ſupport that excellent order 
wherem we are ſettled; ſo that it ſhall 
not be in the power of man to dliſturb 


what he hath OR. . 
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Aus for what is ſaid in P/al. 104. 
© there celebrating the Works of Cre- 
ation, and that there was as fair an 
| MF occaſion of ſpeaking of the Earth's 
Reſt, in Relation to its two Mo- 
tions, as any where. But yet even 
here alſo the ſecurity and permanen- 
cy of its State is the thing aimed at. 
Ihe laſt moſt learned Commentator 
„thus paraphraſes on the place (/), 
bo hath ſettled the maſſy Globe of 
© tbe Earth, even in the liquid air, 

upon ſuch firm foundations, that 
none of thoſe Storms and Tempeſts, 
J which beat upon it from without, nor 
an) Commotions from within, can e- 
ver ſtir it out of the place he hath fix- 
Jed for it. ; 
As for the two remaining places 
in Eccleſ. and P/al. 119. it is plain 
— enough that their Deſign is to ſhew 


2 
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J) Biſhop Parrick's Paraph. on P/al. 104. 5. 
s b 4 the 


xxiv Objeftions againſt ; 
the Vanity and Inſtability of the 
things of this World, that they are 
all more fleeting and uncertain than 
other matters, even than the Earth 
it ſelf, on which they have their re- 
ſidence. In Eccle/; the wiſe man 
(who had undertaken to prove all 
things here below to be Vanity) be-| 
gins with the State of Man himſelf, 
and ſhews that to be more fickle and 
tranſitory than the Earth, on which 
the various Generations of Men live, 
and to which their Bodies do all re- 
turn again, The Generations of men 
pals away; but the Earth abideth for 
ever, in the ſame unalterable con- 
dition, without ſuch going and co-Wſ 
ming, as that of the Generations of 
men have. - ll 
Is P/al. 119. 90. the Pſalmiſt ce 
lebrates God's Faithfulneſs to all the 
various and ſucceeding Generation 
of the World, which he ſhews to ba 
as conſtant and unalterable as th 
5 FPlarti 
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Earth it ſelf, which GOD hath ſo 
eſtabliſhed, that it abideth through 
all the ſeveral Generations of Men, 
when they at the ſame time are fleet- 
ing and changing. 

Tuus it appears that all hab 
& ſeveral Texts which aſſert the Habi- 
lay of the World, or Earth, prove 
5 nothing againſt the Earth's Motion 
in a Philoſophical ſenſe; only ex- 


preſs ſome Moral, Theological 
Truths. 


Ab ſo the ſame may be ſaid * 
thoſe other places of At which 
mention the Motion of the Sun and 
other Heavenly Bodies, that ſay they 
riſe, ſet, and perform the Motions 
which the Copernicans aſcribe to the 
Earth. If we ſhould take theſe Ex- 
preſſions in a philoſophical, ſtrict, 
literal ſenſe, and not as vulgar Ex- 
preſſions, ariſing from the appear- 
ance of things; we ſhall find that 
very odd and unreaſonable Conclu- 
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ſions may as well be collected from 
thoſe Scriptures, as the Sun's Mo- 
tion: as that the Sun hath animal 
Life, Motion, and Deſire, being ſaid 
to act theſe things! it ſelf, to riſe, to 
ſer, yea to haſte 10 the place of his 
Riſing, or as the Hebrew hath it, 
to pant after, or eagerly to deſire 
it 2). So in P/al. 19. the elegant 
P/almijt giving a poetical deſcription |} 
of this noble and admirable work of 

GOD, the Sz, faith, GOD hath, 
in the Heavens: mnade's Tabernacle 
for him; as if the Sun had an 
Houſe, a Reſting place provided for 
him ; Kam which” he comes daily 
forth with beauty and luſtre, as re- 
ſplendent as that of a Bridegroom, 
and with the fame ardency, joy and 
diligence runs his Courſe, as a Cham- 


Pion doth his Race. And n his 


(20 BY Anhelavit, wi, vid. Buxtorf, 
Lexicon. : 
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I Going forth is ſaid to be from the end 
© of the Heaven, and his Circuit to 
© reach 20 the ends thereof; as though 
E the Heavens had two Extremities, or 
was, as the Ancients fancied. the 
Earth to be, a long large Plane 
bounded by the Ocean, under which 
they imagined the Sun betook him- 
ſelf, and was thence ſaid Tingere ſe 
Oceano, to dip himſelf in the Ocean 
when he Set. 
Ab as in theſe places of Scri- 
pture the Sun is ſaid to move; ſo in 
the other places he is ſaid to tand ſtill, 
and to go backward. But we ſhall 
find that very abſurd concluſions 
| would follow the taking thoſe Texts 
in a ſtrict literal ſenſe. For in Jo- 
| ſbua the Sun is ordered to ſtand til] 
upon Gibeon, and the Moon in the 
valley of Ajalon. But it would be 
— very abſurd to take this in a literal 
rf. ſenſe, and imagine thoſe two great 
- ÞÞ Luminaries were confined to thoſe 


two 


3 
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two places, otherwiſe than in appear- q 
ance to the victorious ///aelites. And 


if ſo conſiderable a part of the tranſ- 


action be ſpoken according to its 
appearance, why not the whole? 


Why might not this Station as well | 
be an Arreſt of the Earth's Motion | 
as of that of the Heavens, if the 
whole Miracle was not (as ſome not 
improbably think) effected by means 


of ſome preternatural Refractions, 


or extraordinary Meteors, &c. 


AND ſo for the Recels of the Sun, 
or its Shadow in Hezekzah's caſe, that 
which in appearance ſeemed to be 
the action of the Sun is by divers 


learned men thought to have been 
the effect of ſuch like extraordinary 
Refractions or Meteors, as I mention- 


ed in the laſt caſe: or if it was a 


real Receſs; why not of the Earth, 


rather than the Sun and whole Hea-f 


vens 2 
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S Turvs having anſwered the par- 
E ticular Texts, it doth not appear 
that the Scriptures oppoſe the Coper- 
nican Syſieme, but that thoſe paſſa- 
ges which ſeem to do ſo, are ſpoken 
more according as things appear than 

as really they are. For as H. Hierom 
faith (5), Conſuetudinis Scripturarum 
© et — It is the cuſtom of the Scriptures, 


IN 
85 
2 


for the Hiſtorian fo to relate the opi- 
nion men had of many matters, as at 
tbat time thoſe matters were by all 
| people taken to be. And in another 
| place (i) There are many things in the 
e Holy Scriptures, which are ſpoken ac- 
| cording to the opinion of the time in 
a which they were done, and not ac- 
yÞ cording to their Reality. And this 
„is no other than what is very reaſon- 
aſk able, and ſuitable to the end and de- 


ſign of the Holy Scriptures, which 


1 


2 


(0) Hieron. in Matth, c. 13. 
() In Jerem. 28. 


as 


men in Divine aud Moral Doctrines, 


Breibren (faith he) move a Oueſtion, 


whether the Heavens ſtand ſtill or are 9 


thern Stars deſtrihing leſſer Circles 


1 aufwer, That theſe things do great- | 
by require ſeveral ſubiile and labori- 


XXX Oljeclinm againſt | 


as I have ſaid, is rather to inſtruct = - 


than Philaſophical Truths. And a- 
greeably hereto St. Aagiſſline anſwers 3 
this very doubt concerning the Mo- 
tion of the Heavens (:). Some of the 


moved, becauſe, ſay they, if they are 
ed how is it a Firmament? and 
if they fland ſlill, how do the Stars, ® 
ifs are believed to be fixt in them, J 


revolve from Haſt to Weſt, the Nor- = 


near the Pole? —To which, faith he, 


ous Reaſons, to diſcover truly whether i 
the matter be ſo, or not ſo. For the 
entering upon, and diſcuſſing of which, 2 
[ have neither time, neither is it fir 3 


„ 
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(i) Auguſt, de Geneſi ad Lireram, L. 2. c. 10. 
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1 1 it ; ſhould be done to ſuch as we deft ire 
8 7 inſtruct in the way of Salvation, 
C the neceſſary bent fi of the holy 
= Church. 
| Havixs thus anſwered the Ob- | 
jections from Scripture, | ſhall in the $ | 
laſt place donſider thoſe brought from | 
| Senſe and Philoſophy. | 
Tut Objection from Jex/e is, 
That we ſee the Heavenly Bodies 
4 actually to move, and therefore 
ought to believe they do ſo. But 
there is no weight at al in this, be- 
cauſe whether we our ſelves, or the 
138 moveth, it amounts to the 
fame. As is manifeſt to any one car- 
ried in a Boat or Chariot; the Pro- 
greſſive motion of which, producerh 
| ; x the appearance of a Regreſſive mo- 
| tion in the unmoved Objects we look 
| upon; according to gs deſcrip- 
N tion of Muecas "and his company's 
| bang their Port. 
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(Y Pro- 


(% Provehimur portu, terreque ur- 


reaſon hereof, I ſhall refer to the Op- 


xxxii Ohjections againſt 


nnn. 


beſque recedunt. 


i.e. Both Land and Towns receded | 


when we left our Port. As for the 


ticians, particularly the famous Kep- | 
ler, who in his Optices Aſtronom. hath 
defignedly handled this Point. 

Tux Objections from Philoſophy 
are too numerous to be diſtinctly an- 
ſwered, eſpecially ſuch as ſeem very 
frivolous, particularly thoſe ground- | 
ed on a ſuppoſition of the Verity 
of the Ariſtotelian Philoſophy, as the | 
Immutability and Incorruptibility of | 
the Heavens, Sc. For anſwers to Wt: 
which I ſhall refer the Reader to Ca- 


lilæos Syſtem. Mund. But for ſuch u 


Objections as ſeem to have ſome 
reaſon in them, they are chiefly 
theſe, That if the Earth be moved 
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from W. to E. a Bullet ſhot Weſt- 


ward would have a farther Range, 


than one ſhot Eaſtward; or if ſhet 


N. or S. it would miſs the mark; cr 
if perpendicularly upright, it would 
drop to the Weſtward of the Gun. 
That a Weight drop'd from the top 
of a Tower would not fall down juſt 


at the bottom of the Tower, as we 


ſee it doth. That Birds flying to- 
wards the E. would be hindered in 
their Flight, but forwarded in flying 
the contrary way; with much more 
to the ſame purpoſe. But not to 


© cnter into a Detail of Anſwers that 
might be given to the Laws of Mo- 
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tion, and the Rules of Mechanicks 
and Mathematicks, I fhalt only make 
Juſe of the moſt ingenious Galilæb's 


plain Experiment, which anſwereth 


{all or moſt of the ObjeQions J). Shur, 


laith he, your ſelf up with your friend 


— —w 


(I) Syſtem. Mui d. Dial. 2. ; 
c 11 


/ EW: mY 


in the Great Cabin of a Ship, toge- ö 


the Fiſhes ſwim indifferently omar f 


xxxiv Objettions againſi 


ther with a parcel of Gnats and Fees 3 
and other lutle winged Creatures, ff I 
Procure alſo a great tub of Water, , 
and put Fiſhes therein. Hang alſo a 1 
Bottle of Water up, to empty it ſelf 
drop by drop into another ſuch Bottle 
placed underneath with a narrou 
neck. Whilſt the Ship lies ſtill, dil. 
gently obſerve how 2 little winged 
Creatures fly with the like fwiftneſÞ 
towards every part of the Cabin; hou 


all ſides; and how the deſcending 
Drops all fall into the Bottle * 
neath. And if you throw any thing 
to your Friend, you need uſe no mort 
force one way than another, provided 
the Diftances be equal. And if you, 
leap, you will reach as far one way) 

as the other. Having obſerved theſ ic 

particulars whilſt the Ship lies ftil . 

make the Ship to ſail with what eee 

wy you pleaſe, and ſo long as 1 

| IM. oi | 
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Marion is uniform, not Huctuating this 
3 way and that way, you ſhall not per- 
8 cerve there is any alteration in the a- 
8 fore/ſaid eſfects; neither can you from 
3 them conclude whether the Ship mo- 


2 veth or /landeth ſtill. But in leaping 
% ſhall reach as far on the floor as 
han did before; nor by reaſon of the 
Ship's motion, ſhall you make a long- 
er Leap zowards the Poop than the 
Prom, notwithſtanding that whilſt you 
ere up in the air, the Floor under 
Pour fret had run the contrary way to 
+ our Leap. Aad if you caſt any 
L hing to your companon, you need uſe 
o more ſtrength to make it reach him, 


he ſhould be towards the Prow, 


nd you towards the Poop, than if 
u Z ; flood 5 in a comrary poſution. The 


Props ſhall all fall into the louer Bot- 


We, and not one towards the Poop, al- 
gl. the Ship ſhall have run many 
eet, whilſt the Drop was in the air. 


The Fiſbes-1m the Water ſhall have 


C 2 C11 


XXxvi Objettions agaimſt 


mo more trouble in ſwimming "_—_— ; 
the forepart of the Tub, than toward 
the hinder part, but ſhall make t. 
wards the Bait with equal Suiſtneſ, 
on any ſide of the Tub. And laſih 4 
the 3 and Flies ſhall continue then 
flight indiſtrrentiy towards all parts 
and never be driven together toward 
the ſide of the Cabin next the Prou 
as if wearied with following the ſui 0 
motion of the Ship. And if by burn ; 
ing a few graius of Incenſe, you mal 
a little Smoak, you ſhall perceive / 
to aſcend on high, and hang like ® 
Cloud, moving indifferently this wa 
and that, without any inclination . 
one fide more than another. Tl n 
cauſe of which correſpondence of 1 
Effetts, is, that the Ship's motion I 
common to all things contained in 
and to the Air alſo - [ mean ul 
thoſe things are ſhut up in the Cabn 


hut when they are above Deck in 


open Air, and not obliged 70 fol 
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| Y be Ship*s courſe, differences more or 
3 may ariſe among the forenamed 
| rn 
Tuvs Galileo by this one Ob- 
ſervation hath anſwered the moſt 
J .onffderabie Objections deduced from 
Philoſophy againſt the Motion of the 
Farth. And thus much ſhall ſuffice | 
for the Explication and Proof of the 
Er Sy/keme, eſpecially that 
part of it relating to the Har Hy- 
| 4 eme. Which things I have more 
| nv than ordinary inſiſted on, 
for the ſatisfaction of many that I 
m ſenſible doubt of them, and par- 
Wicularly ſome of my Friends (and 
{ Fhoſe not unlearned too) who may 
„Pe apt to read my following Book 
1 With prejudice whereſoever I favour 
. he Copernican Notions. 


Of the New Syſteme. 


AND now I paſs from the Second 
yſteme to the Third, which is cal- 
+ HT led 
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ry, as well as ours, 


9 
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led the New Sy/teme ; which extends 
the Univerſe to a far more immenſe 
compaſs, than any of the other Sy- | 
ſtemes do, even to an indefinite Space; 
and repleniſhes it with a far more 
grand Retinue than ever was before 
aſcribed unto ir. 7 
Tris New Hyſteme is the ſame 
with the Copernican, as to the Sy- 
{teme of the Sun and its Planets; as 
may be ſeen by the Scheme of it in 
Fig. 3. But then whereas the Coper- 
nican Hypotheſis ſuppoſeth the Fir- 
mament of the Fixt Stars to be the 
Bounds of the Univerſe, and to be 
placed at equal Diſtance from itz 
Center the Sun; the New Hyteme 
ſuppoſeth there are many other Sy- 
ſtemes of Suns and Planets, beſides 
that in which we have our reſidence: 
namely, that every Fixt Star is a Sun, 
and encompaſſed with a Syſteme 0 
Planets, both Primary and Seconds 


* 4 | * 0 ITY R A CT „ 
eo re Dif ee RS /// LE AR rn e SU Eon i WARS IPC FS Ie Cr 
2 Ea EI I \ ; oY. 1 . 3 . 
eee 7 GS 1 4 ES = SI. TI 3 8 DA. STRAT LT ESE 224 re m 1 by 
EC Ir RO .. EE oe d td eo VE ng gn I ot OM 
IT I I SF OLA OE ESR ß d SP SCE ES 1 le” TVT 8 
* 8 n CLE IT na de Ve be eee MELTED Ry 2e AE OSG EGS 


Tuts 


= Of the New Syſleme. xxxix 
Furs ſeveral Syſtemes of the 
Fixt Stars, as they are at a great and 
Jaber Diſtance from the Sun and 
us; ſo they are imagined to be at as 
Laue and regular Diſtances from one 
N By which means it is, that 
chose multitudes of Fixt Stars appear 
to us of different Magnitudes, the 
7 ſages tous large; thoſe farther and 
7 farther leſs and leſs. 
Or thoſe Syſtemes of the Fixt 
© Stars I have given a rude repreſenta- 
; tion in Fig 3. together with that of 
N the Sun; which may ſerve to give an 
he. unskilful Reader ſome conception of 
its! the ſtate of the Univerſe; although 
there be bur little W in it, for 
y-Þ vant of room to lay out all the ſeve- 
les ral Syſtemes in due proportion; which 
e: is neceſſary to a true repreſentation 
m. of ie matter. 
off this 3d Fig. the Fixt Stars with 
da- their He ac (repreſented by little 
Circles about thoſe Stars, which 
£5! C 4 Circles 
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Circles ſignify the Orbits of their re- i 
ſpective Planers) are placed vichoul 3 
the limits of the Solar syſteme, and 
the Solar Syſteme is ſet in the Cen- 
ter of the Univerſe, and figured as 
a more grand and magnificent part! 
thereof. And fo it may be looked] 
upon by us, by teafon of its proxi- 
mity and retiring to us. But whe- 
ther it be really ſo, whether it be in 1 
the Center of the . and whe— 5 
ther am ong all the noble Train off 
Fixt Stars, there be no Syſteme ex- ; 
ceeding ours in its magnificent Re- 
tinue of Planets both Primary and 
Secondary, and other admirable Con- 
trivances, is a difficulty as out of theÞ 
reach of our Glaſles, ſo conſequent-P 
ly above our ability to fathom, al- 
though not at all improbable. Bu 
be the various Syſtemes of the Uni- 
verſe as they will as to their Dignity 
it is ſufficient that in all probability 
there are many of them, even 2 


man 
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Of the New Syſteme. xli 


many as there are Fixt Stars, which 
are without number. 


Tunis Syeme of the Univerſe, as 
it is phyſically demonſtrable, ſo is 
what, for the moſt part, I have fol- 
lowed in the enſuing Book, but not 


ſo rigorouſly and obſtinately, as ut- 
terly to exclude or oppugn any o- 
ther Syſteme ; becauſe as the Yorks 
of GOD are truly great, and ſuffi- 


ciently manifeſt their excellence and 
= magnificence in any Syſteme; ſo I 
was willing to ſhew the ſame in ſuch 
© Syſtemes as I had occaſion to ſpeak 


of them in; becauſe I would not of- 
fend, and conſequently not bar the 


force of my arguments upon ſuch 
Readers, as might happen to be wed- 
| ded to the Ariftotelan Principles, or 
| prejudiced to the Prolemarck, or any 
other Sy/eme : Not that I had my 
| {elf any doubts about this New HY 
| /ieme, but think it to be far the moſt 


rati- 
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xlii The Probability of 
rational and probable of any, for theſe 
reaſons. 

1. Brcavst it is far the moſt 
magnificent of any; and worthy of 
an infinite CREATOR: whoſe 
Power and Wiſdom as they are with- 
out bounds and meaſure, ſo may in 
all probability exert themſelves in the 
Creation of many Syſtemes, as well 
as one. And as Myriads of Syſtemes 
are more for the Glory of GOD, 
and more demonſtrate his Attributes 
than one, fo it is no leſs probable 
than poſſible, there may be many 
beſides this which we have the Pri- 
vilege of living in. But it is very 
highly probable the matter is ſo, by 
reaſon, : 

2. Ws ſee it is really fo, as far 
as it is poſſible it can be diſcerned by 
us, at ſuch immenſe Diſtances as 
thoſe Syſtemes of the Fixt Stars are 

from us. Our Glaſſes are indeed too 
weak 
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the New Syſteme. xliii 
weak ſo to reach thoſe Syſtemes, as 
to give us any aſſurance of our ſee- 
ing the Planets themſelves, that en- 
compaſs any of the Fixt Stars. We 
cannot ſiy we ſee them actually mo- 
ving round their reſpective Suns or 
Stars. Bur this we can diſcern, v2. 
That the Fixt Stars have the Nature 
of Suns, as I have made probable in 
Book 2. Chap. 2. As alſo that there 
are ſome things very like unto Pla- 
© nets, which ſometimes appear and 
diſappear in the regions of the Fixt 
Stars; as I have ſhewn in my diſcourſe 
of New Stars, Book. 2. Chap. z. 
Bor beſides what I have ſaid there, 
have this farther to add from ſome _ 
late obſervations I have made ſince 
| my writing that part of my Book ; 
and that is, That the Galaxy being 
well known to be the fertile place of 
New Stars, the region in which they 
commonly appear, I am much incli- 
ned to be of opinion, that the I hue- 


neſs 
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eſs there is not cauſed by the bare 
Light of the great number of Fixt 
Stars in that place as hath common- 
ly been thought, but partly by their 
Light, and partly (if not chiefly) by 


the Reflections of their Planets ; 


which ſtop and reflect, intermix and 
blend the Light of their reſpective 
Stars or Suns, and ſo caufe that 
Whiteneſs the Galaxy preſents us 
with ; which hath rather the colour 


of the reflected Light of our Moon, 


than the Primary Light of our Sun. 
AND that there are Planets e- 


nough for this purpoſe, I ſuſpect, be- 


cauſe I have ſome reaſons to imagine 
that there are many more New Stars 
in the Mzky way (all which I take 
to be a kind of Planetary Globes) 
than have ever yet been taken no- 
tice of, and that many of thoſe pro- 


digious numbers of Teleſcopial Stars 


viſible there, are of the numbers of | 
New Stars or Planets, and not of | 


Fixt 


E 
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© of the Galaxy, Ale 


Fixt Stars only. This Suſpicion I 
have for ſome time had, bur eſpeci- 
ally lately from my Views of the 


New Har that now begins to diſap- 


pear in the Swan's Neck. Which 


gave me occaſion to inſpe& ſome o- 


ther parts of that Conſtellation, 


moſt parts of which are well reple- 
niſhed with a numerous train of {mall 


Stars. Amongſt which, ſometimes 


methoughts more have preſented 
themſelves through one and the ſame 
Glaſs, and ſometimes I have miſt 


ſome I thought I before ſaw: and 


ſometimes alſo methoughts I have 


ſeen them nearer to, and ſometimes 
| farther off thoſe Stars that did con- 


ſtantly preſent themſelves. But as 
theſe things are to my ſelf novel, 
and what ! confeſs I have rather Suſ- 
picions of than Certainty, I ſhall re- 
fer them to the future Obſervations 


of my ſelf, and others, for their Con- 


fir mation; eſpecially becauſe thoſe 


Appro- 
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xlvi The Author's Obſervations 
A ei on and Receſſes of ſome 
of the little Stars I ſpake of, ſuit not 
with the Obſervations of fome very 
eminent Aſtronomers. 

Taxst Obſervations as they will 
open to us a new, and admirable 
Scene of the Heavens (if it be as ! 
imagine) ſol earneſtly recommend- 
ed the Enquiry into it to ſuch as de- 
light in thoſe matters. For the do- 
ing of which, I conceive it may be 
| ſufficient, and the eaſieſt courſe to 
make the Obſervations in ſome one 
part of the Milky-Way, as in ſome 
part of the Swan, as much or a lit- 
tle more than falleth within the com- 
paſs of the Teleſcope you make uſe 
of, which was the way I practiſed, 
and that part of the Heavens, in 
which I obſerved. All the Stars that 
fall within this Area, an exact Map 
mult be taken of, which will ſhew 
when any Variations happen. And 
for taking in the larger Area of the 

8 Heavens, 
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= of the Galaxy. xIvii 
= Heavens, a Glals of 6 or 8 Feet is 
ſufficient, and rather better for the 
purpoſe than longer Glaſſes, which 
take in leſs, and are more trouble- 
ſome in uſing. 
Haix thus repreſented the 
State of the Unzver/e according to the 
| New Syſteme of it, the uſual Que- 
ſtion is, what is the uſe of ſo many 
| Planets as we ſee about the Sun, and 
| Þ fo many as are imagined to be about 
| the Fixt Stars? To which the anſwer 
| is, That they are Worlds, or places 
of Habnation, which is concluded 
from their being habitable, and well 
| provided for Habitation. This is 
pretty manifeſt in our Solar Planets, 
from their being opake Bodies as our 
| Earth is, conſiſting in all probability 
of Land and Waters, Hills and Val- 
leys, having Atmoſpheres about them, 
Moons miniſtring unto them, and 
being enlightened, warmed and in- 
fluenced by the Sun, whoſe yearly 
Viſits 


which for want of ſufficient Obſer- I 


cerning the Seas in the Moon, in 


exiſtence Mr. Huygens (m) denies, 
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xlviii That there are Seas 


Viſits they receive for Seaſons, and 
frequent Returns forDays and Nights. 
All which particulars are fully treat- 
ed of in the following Book, and 
need not therefore to be anticipated 
here. Only there is one thing, 


vations, I could not fo fully ſpeak 
of as I would; and that is con- 


Book 5. Ch. 4. Note a. whoſe very 


ſaying, Marium vero ſimilitudinem 
illic nullam reperio, &c. i. e. In the 
Moon I find no likeneſs of Seas, al- 
though Kepler and moſt others are of 
a different- opinion. For thoſe val 
plane regions, which are much darker 
than the Mountamous parts, and are 
commonly taken for Seas, and bear 
the names of Oceans; in thoſe very 


places viewed with a long Teleſcope, 


0 
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| 
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(m) Coſmotheoroſ. p. 114. 


V fu 


f in the Moon. Alix 
17 I fend little round Cavities with [has 


labs falling within them; which can- 
nit agree with the uu face of the Sea: 


; car Wes viewed, do not preſent us 
3 a Hupe ficies aliggetben eqzal, 
W//berefore theſe cannot be Seas, but 
* Wore ſich places as com ſiſt of a leſs 


i 1 is ht matter than that which is in 


N hy more hilly parts, but in which at- 
there are [ore places briehter than 
y bothers. Thus the molt 1 ingenious 
7 ir. Hun gens, who then proceeds to 
; Whew that there are neither Riv: ers, 


Clouds, Air, or Vapours. 

EBU liar there are Scas, or great 
Collections of Waters, and conſe- 
uently Rivers, Clouds, Air and Va— 
ours in the Moon, I ſhall make out 
rom ſome of my own Vicws and 
bſervations; many of which were 
Pe, Fade with Mr. Huvgenss own long 
- laſs before mentioned: chrough 
hich, and all other long Gla (es, 


ind d in {tead 


as alſo thoſe very large Fields when 
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inſtead of! imaginin g the Lunar Spotz 
x, to be unlike Seas, 1 have always 
1 thought them to look more like 
Seas, than. through ſhort Glaſſes. 
| 12 is true indeed that in thoſe 
Spots we take to be the Seas, there 
are ſuch Cavities as Mr. Huygen; 
{peaks of, or rather Mountains with 
ſhaded Cavities in them, as alſo ſome 
parts leſs dark than others. Thu 
in the Southerly Parts of the Lunar 
Euxime and Mediterranean, in the 
Sinus His bouis, the Egyptian, and d. 
vers other Seas, there are ſeveral; 
fuch Parts that appear more lumi- 
nous than others, ſome having th 
appearance of Rocks and Iflands 
fome of large Shallows, particulath 
towards the Shores, and eſpecially inf 
the Seas bordering on the Cont! 
nents, ſuch as the great Sourher 
Contioent of the [.unmar Egypt an 
Palæſtine. But this is no conclu 
live argument of thoſe parts not be 
ing 
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Seas in the Moon. li 


: ing Seas; becauſe they may be Sens 
having many Iſlands and Shallows in 
them. But then in other Parts, and 
even in ſome Parts of theſe laſt na- 
med, the Spots appear darker, and 
with but few of thoſe Eminences or 
Iſlands, thoſe brighter or ſhallow 
parts. Thus the Northerly Euxine 
ae and Mediterranean, the Palus Vzo- 
nue, and many other of thoſe Lunar 
eas; few of thoſe Parts that have 
the aſpect of Iſlands or Shallows are 
to be diſcerned in them, only one 
here, and another there, at conſider— 
able diſtances from one another. 
AND in this very manner I doubt 
not our terraqueous Globe would ap- 
pear, if viewed at the Moon, or at 
Wome miles aloft. We ſhould there 
Herceive our deep Oceans would be 
Wt a darker colour, like the darker 
pots of the Moon; and tire ſingle 
Iles of St. Helena and Aſcenſion, and 
he more numerous ones of Ladro- 
d 2 nes, 
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lii That there are Seas 
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nes, Canaries, Azores, &c. to have 
the ſame appearance that the fey | 
ſcatter'd llands have in the deeper] 
Lunar Seas: and our Shallow Sea 
with their numerous Rocks and J- 
{lands diſperſed about them, eſpeci- 
ally towards the Continents would 
look as thoſe in the Moon do: 7 
Trar a Reader unacquainted with 
the Geography of the Moon, ma 
apprehend what I have ſaid here and 6 
elſewhere, concerning the Parts and 
Appearances of the Moon, I hav 
repreſented them in Fig. 10. and 11 
In Fig. 10. the Face of the Ful 
Moon 1s repreſented, its bright and 
dark Parts with moſt of the Name 
given them by Hevelius, whoſe Lu 
nar Geography is juſtly the moſt fol 
lowed. In Fig. 11. I have repreſent 
ed the appearance of the Moon 
Edge on this laſt Nov. 4. 17 14. foo! 
after the Quadrature, for the expl 
cation of what is ſaid CONCernin 
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in th Mo. liii 
the Evenneſs of the Surface of the 
Lunar Spots in B. 5. Ch. 4. Note a. 
© It may be there obſerved that the 
© Surfaces of all the Seas appear ſtrait 
and level, only the top of here and 


there a Rock or Iſland preſents it 


ſelf at a ſmall diſtance. Thus the 
Surface of the Hyperborean Sea be- 
E tween a and b appears level, although 
through a Teleſcope that Sea looks 
but like a great Lake or Marſh. So 
do the Parts of the Mediterranean a- 
bout 4, from h to z, except when they 
are interrupted by Rocks or Land, as 
they are at /, g, and c. At the laſt of 
| which places, begins a ridge of Hills 
| encompaſſing the Northern Part of 
che Mediterranean which makes a 
pretty ſhew in the Teleſcope. 
Ax D now conhidering how ac- 
| compliſhed the Moon, and all the o- 
ther Planets arc for Habitation, how 
lolemn an Apparatus is in them for 
this ſervice: and conſidering alto 
d 3 that 
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that theſe Accoutrements relate to | 
their reſpective Planets only, and in [| 
all probability are of little or no uſe | 
to our Earth; with great reaſon Þ 
therefore the Maintainers of the new [| 
Syſteme conclude thoſe Planets, yea 
all the Planets of the Sun and of the 
Fixt Stars allo, to be habiable 
IWorlds; Places, as accommodared 
for Habitation, ſo ſtocked with pro- 
per Inhabitants. = 
Bur now the next Queſtion: com- 
monly put is, What Creatures are 
they inhabited with? But this is a 
difficulty not to be reſolved without 
a Revclation, or far better Inſtru- 
ments than the World hath hither- 
to been acquainted with. But if the 
Reader ſhould have a mind to amuſe 
himſelf with probable Gueſſes about. 
the Furniture of the Planets of our 
Solar Syſteme, what Countries *ris 
probable are there, what Vegetables 
are produced, what Minerals and 

Metals 


_—”. 
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Alctals are afforded, what Animals 
| live there, what Parts, Faculties and 
© Endowments they have, with much 
more to the ſame purpoſe; he may 
ad a pleaſant entertainment enough 
à in the great Mr. Chrijtian Huygers's 
e Caſinotheoros and ſome other Authors 
. that have written on the Subject. 
il To which I ſhall refer him, rather 
than give either him or my (elf any 
farther trouble about licks matters, 
which are merely conjectural. 
T Hus having, for the ſake of the 
à Wunskilful Reader, given an account 
ol the three Sy Whemes principally con- 
W Wcerned in the following Book, and 
5 ſhaving alſo for the ſake of the Doubt- 
ing Reader inſiſted more largely than 
ordinary upon the two laſt of thoſe 
Pyſtemes, little remaineth for the 
putting an end to this long Pre- 
face, but to make my Excuſe (if it 
needs any) for aſſigning the Dia- 
meters and Diſtances of the Heaven- 
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ly Hedies 1a Engliſh Miles, rather 
than other larger Meaſures, which! 


Ivi "Tu gncluſiou. 
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Would perhaps have come nearer the! 
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truth. But this was alſo for the ſake 
of ſuch as are not very converſant 
in Aſtronomical Matters and Dimen- 
ſions: who can better underſtand 


you, when you fay, It is fo many 
Miles, than ſo many Degees, Mi 
nutes, or Seconds, or Semidiametery 


of the Earth, or the other Planets. 


AxD now for a Concluſion, I ſhall 


only intreat all my Readers to joit 
with me in their earneſt Prayers, tha 
as this Work is deſigned for the goo 
of Mankind, particularly for th 
Conviction of Infidels andIrreligiou 
for the Promotion of the Fear an 


Honour of GOD, and the cultiv: 
ting of true Religion ſo it may hall 


its deſired Eftect 


, Derhan 
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The Introduction. 
Ss be IF Eſalmiſt ſaith, (a) 


755 = he Heavens declarethe 
| 5 Glory of GOD; and 
on 5 _ 1 | the Firmament ſheweth, 
— publickly declareth, tel- 
eth ra or preacheth his Handy 
ork, as the Hebrew Word 1 1gni- 


„ * 


A 00 Plal. 19. Abs 53. 
B 


fies 


2 The Heavens declare 
fies (a): that Day unto Day uttereth @ - 
Speech, and Night unio Night, ſbeu- , 
eth, or tells forth, Knowledge. Which 
Language of the Heavens is ſo plain, e 
and their Characters ſo legible, tha 
all, even the moſt barbarous Nati. 
ons, that have no Skill either in 
Languages or Letters, are able to; 
underſtand and read what they pro- 
claim. There is no Speech nor Lan 
guage where their Voice is not heard H. 
their Line is gone out through all iH 
Earth, and their Words to the Eu 
of the World. L; 
Tua this Obſervation of th, 
P/almift is agreeable to Experience 
is manifeſt from the Deduction 
which all Nations have made fron 
God's Works, particularly from thok 
of the Heavens; namely, that then 


a 


— 


(a) NN igniſicat aliquid verbis eſferre, corit 
nuntiare, annunciare, Conrad. Kircher, Concorl 


Col. 226. Vol. 2. It is derived from "23 Cordn 
Ante. 


1 
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Z that there is a God, "| 3 
{3 is a GOD; and that ſuch as have 
pretended to Atheiſm, and have de- 
| duced God's Works 8 Chance, 
Er. are ſingular and monſtrous in 
Icheir Opinions. Thus faith lian 
(a) There never was any Barbarian 
that contemaed the Deity, nor called 
in queſtion whether there be an) Gods 
Wor no? or whether they take care of 
buman Affairs? No Man, neither 
Indian, nor Celt, nor Egyptian ever 
enentained any fuch Thought as Eu- 
* he. Meflenian, or Dionyſus 
| 12 Phrygian, or Hippo, or Diagoras, 
bor Socias or Epicurus. So one of 
Plato's Arguments for the Proof of 
ha God, is (5) The unanimons Conſent 
bf all, both Greeks and Barbarians, 
ho conſeſe there are Gods. And Plu- 
arch (c) agreeable to what our P/al- 
mſ affirms, welle us ne mey 


ut 111 


(a B's var. Hiſt. To . cap. 31- 
(6) De Legibus L. 10. 
) De Placit. Philoſ. L. 1. c. 6. 


s — 82 col- 


= th. 
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4 be Concluſion of 


collected this Knowledge of a Deity, 
Men, faith he, began to acknowledy 
a God, when they ſaw the Han 
maintain ſo great a Harmony, ani 
the Days and Nights through all the 
Year, both in Summer and Wini, 
to obſerve their flated Riſings an 
Settings. And to paſs over a greafiſf 
deal of this kind, that I could cite 
from divers Heathen Authors, Ha 
| faith the Szorck in Tully, (a) can if 
fo plain and clear, as when we b. 
hold the Heavens, and view the hea 
 venly Bodies, that we ſhould concludſh, 
there is ſome Deny of a moſt excellenW 
Mind, by which theſe things are gr 
dernedꝰ —— A Preſent and Almyghti 
God. Which he that doubts of, 1 af 
not underfland, faith he, why h 
ſhould not as well doubt whether thet 


be a Sun or no that ſhines. And the 


mms ä 15 ** — — — Ol — — 
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(a) Qlid enim poteſi eſſe tam apertum, tanft 
perſpicuum, cum Calum ſuſpeximus, &c. De Nu 
Deor. L. 2. c. 2. | h 


= all Nanon. 5 
he goes on to prove that this can 
be no idle Fancy depending on the 
Caprice of Man, but a well ground- 
ed, ſubſtantial Opinion, bearing the 
Teſt of Ages, and confirmed by the 
Length of Time. For, faith he, 
Time wears out the Figments of Opi- 
ions, but confirms the Judgments of 
Mature; or ſuch Notions as are 
grounded upon the true judgment 
and Nature of Things. For which 
Seaſon, faith he, both among our 
Welves, and in other Nations, the Ve- 
Veration of the Gods, and the Sacred- 
eſt of Religion augment and improve 
Every Day more and more. 
Thus the Heavens declare the 
Glory of God, even to the Heathen 
orld, ſo manifeſtly are they the 
andy-Work of God. And that 
hey are his Work, will appear by 
bog a View of theſe ſeven Parti- 
ulars, 


B 3 


1. The 


r 4% r 0 
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i. 
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x. TAE Magnitude of the Hes. q 


vens. 


Heavenly Bodies. 
. Tarae1x Diſtances. 


4. THEIR Motions. 
5. THEIR Figures. 
6. THEIR Gravity. 


7. Tux1k Light and Heat, and F 
the admirable Proviſions made for 


thoſe Benefits. 


2. Tur great Number of the i 


£44, ff 
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OF THE 
[MAGNITUDE 
OF THE | 


UN IVERSE, 


AND THE 
BoDits therein contained. 


abt n nch fen free 


3 Cu . 
he Ancient and FOI 
K og COMParye. 


2 25 of = Teleſcope, - the 
0 J > Univerſe was thought 
to be confined within 
far more narrow Bounds 
han it is Gare found to be, the fixt 
B 4 Stars 
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Stars being imagined to be all placed 
in the Starry Heavens (which they 


other circular Concave, encompal: 


ſcanty Reckoning than it ſhould be 3 
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8 The ancient and Book1. : 


called the Firmament) at equal Di- 
ſtances from the Earth (the Center) 
like ſo many golden Nails driven in 
the Top of ſome arched Roof, ot 


ſing our Eye. Theſe, although fa 


more narrow Bounds, and a more 


yet was ſufficient to ſhew who wa 
the Maker of ſuch a ſtupendou 
Arch, and ſo noble a Train as b 
contained therein. i 
Bor according to the modern 
Reckoning (which is far the mol 
rational, and grounded upon bettet 
Phænomena) we ſhall find this 
Branch of the Creation far mor: 
magnificent, and worthy of its inf 
nite CREATOR than thoſe for- 
mer Computations made it. E 
AND how grand and magnificent 


2 Structure the Heavens are, will ap: 


Pei 


Chap. 2. Modern Reckonings. 9 
pear by a diſtin& Conſideration of 
the Magnitude of the Heavenly Bo- 
dies themſelves; and of the Space in 
E which they are. 


Wh. 
3 x , 
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3 C 8 II. | 
E The Macnitupe of the 
Heavenly Bodies. 


x A Lthough we are not able to give 
1 a certain Determination of the. 
| Magnitude of the Heavenly Bodies, 
| by reaſon of their vaſt Diſtances, yet 
| enough we know, and are ſure of 
| concerning their immenſe Magni- 
tudes, to convince any one that they 
are the Works of GOD. But to 
come to Particulars. 
TAI Meaſure by which we uſu- 
ally gage and compare the Heaven- 
ent] ly Bodies, is our Terraqueous Globe; 
ap: of whoſe Dimenſions and Bulk we 
Jeu can 


10 The Magnitude Book l. 
can make a pretty good Eſtimate, 
having tolerably good and accurate 
Obſervations leading us thereto: the 
Particulars of which I have had Oc- 
caſion elſewhere to ſpecify (a). 

Hh theſe Obſervations it appears 
that the Diameter of this our Globe 
is above 79 Hundred Miles; that 
conſequently its Surface is a good deal 
above 199 Millions of Miles, and its 
ſolid Content or Bulk near 265 
Thouſand Millions of Miles. If 


5 
2 


— =__ — — 


(a) Phyſico-Theol. B. 2. Ch. 2. In which 
Place I have made uſe of Mr. Picart's Meaſure 
of the Earth. But notwithſtanding the Dif- 
ference be bur ſmall, viz. a little above 32 Miles 
in the whole Diameter of our Globe, yet I 
ſhall make uſe here of our Mr. Nerwood's and 
Monſ. Caſſini's Meaſures, becauſe they agree 
to almoſt a N * and Mr. Caſſini's were made 
(by the King's Command) at greater Diſtan- 
ces, with the teſt Accuracy. And ac- 
cording to theſe Meaſures, the Diameter of 
the Earth is 79677 Engliſh Miles, its Sur- 
face 199444201 Miles, and its folid Content 
264856000000 Miles. 


there- 


Chap. 2. of tbe Earth 11 
therefore we ſhould go no farther 
from Home than our own Globe, a 
= Maſs we here have worthy of an In- 
finite Creator, a Work proclaiming 
that great Being that made it. 

Bor as vaſt a Body as this ſeems 
to be, it is much leſs than many, yea 
moſt of the Heavenly Bodies that are 
| viſible to us, except two or three of 
the Planets, which ſeem to be leſs 
than our Globe, namely Mars, whoſe 
Diameter is reckoned to be but 4875 
| Engliſh Miles, and the Moon, whoſe 
Diameter is but 2175 Miles; and 
| Mercury, whoſe Diameter is 2748 
| Miles (a); but yet theſe vaſt and a- 
| mazing Bodies too. But for the reſt, 
| there is good Reafon to imagine their 
Bulk exceeds that of our 'Terraque- 
| ous Globe. Thus the two ſuperiour 


(a) The Number of Miles which I have 
here, and all along aſſigned to the Diameters 
of the ſeveral Planets are the mean Numbers 
between Mr. Flamſteed's in Mr. Mhiſton's Aſtro- 


Planets 
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ken with a Micrometer that pinches or claſſ 
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The Magnitude " Book 1. 
Planets by far exceed us; Saturn be- 
ing computed at 93451 Miles in 
Diameter, and conſequently at 


I2 


427318300000000 Miles in its 
Bulk; and Jupiter at 120653 Miles 


in Diameter, and 9200 11 200000000 


Miles in Bulk. But yet as amazing 
Maſles as theſe all are, yet they are all 


— 


| — — — — — — 
b ns 


nomical Lectures, and Mr. Huygens's in his Syſt, 
Saturn. and Coſmotheor. which (as Mr. Whiſton 


firſt ſuggeſted ro me) ſeem to be neareſt the | 


Truth. For whereas the Rays of Light when 
intercepted by the Edge of a Knife or other 


Body, are (as Sir //aac Newton obſerves in his 


Princip. L. 1. Prop. 96) ſomewhat bent, as if 
attracted from a ſtrait Line by that Body; 
and whereas Mr. Flamſteed's Meaſures were ta- 


the oppoſite Edges of a Planet which would 
incurvate the Rays one Way; and Mr. Huygen's 
were taken with the Interpoſition of a thin 
tapering Plate covering the Planet as far a 
the extremity of its Face, which would cauſe 
an Incurvation of the Rays the contrary way; 
therefore Mr. Flamfteed's Meaſures are as much 
too little, as Mr. Huygens's are too large, and 
conſe 2 the Mean between them probably 
neareſt the Truth. 


N far 
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x] Chap. 2. of the other Planets. 13 
far out done by that ſtupendous 
Z Globe of Fire, the Sun; which as it 
is the Fountain of Light and Heat to 
all the Planets about it, affording them 
by his benign Rays, and kindly In- 
= fluence, the great Pleaſures and 
E Comforts of Life; ſo doth it as far 
ſurpaſs them in its Bulk; its apparent 
Diameter being computed at 8 22148 
Engliſn Miles, and its folid Content 
at 29097 1000000000000 Miles, 
ſuppoſing the Face we ſee of the Sun 
to be its true and real Globe. 5 
| Tarvs ſtupendous are the Mag- 
| nitudes of the Globes of this our So 
ar Syſkeme : But theſe are not all, no 
| perhaps the moſt conſiderable Bodies 
of the Univerſe, For the fixt Stars, 
although in Appearance but ſo ma- 
ny golden or 7 Spots, yet are 
| with great probability, ſuppoſed to 
be ſo many Suns, ſurrounded with 
| their reſpective Syſtemes of Planets, 
as our Sun is; and no leſs in Mag- 
nitude, 
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14 The Magnitude, &c. Book]. 
| nitude, if not greater, (ſome of them 
1 at leaſt) than our Sun is, but only 
diminiſhed in Appearance by their 
prodigious Diſtances from us. [i 
Ir now we reflect upon the pro- 
digious Maſſes of thoſe many Hea- 
venly Bodies that preſent themſelves 
to our View, and many more] ſhall 
ſhew are unſeen; what a ſurprizing 
Scene do the Heavens afford us of the 
great CREA TOR's Power! A Train 
of ſuch immenſe Bodies, that what 
leſs than an Almighty Hand could 
firſt find matter ſufficient for,: id then 
compoſe, ſuch Magnificent Works! 
But yet what is the Magnitude of all 
theſe Bodies to that immenſe Space 
in which they are? Which is the 
next thing to be conſidered. 
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Chap. 3. The Immenſity, & c. 15 


Y 0089000000000990009 
LT Cuar III. 
of the TMMENsITY of the 
3 Heavens. 

8 is 1 that I ſhould give 


© | a diſtin conſideration to the 
| immenſe Space poſſeſt by the Hea- 
vealy Bodies, becauſe it was once 
E imagined to be limited by the nar- 
E rower Bounds of the Profemaic Hy- 
eme, by that which they called 5 
Aras, the Harry Concamè ration, 
or Hirmament of the fixt Stars, as 
| 1 have before intimated ; but now 
| with far greater Probability and Rea- 
ſon it is extended to an indefinitely 
| larger Space, a Space ſufficient with- 
| out all doubr, to contain all the no- 
| ble Variety of Syſtemes therein; not 
only our own of the Sun, but all 
p. thoſe others I mentioned of the fixt 


Stars 


is MW Immenſity of Book, 
Stars alſo. Bur for the better proof, 
and more eaſy Apprehenſion of the 


Magnitude of this vaſt expanded | 


Space, let it be conſidered. 

1. T Har ſome, if not every one, 
of thoſe vaſt Globes of the Univerſe 
*hath a Motion. This is, in ſome, 
- manifeſt to our Sight, and may eafi- 
ly be concluded of all, from the 
conſtant Similitude and Conſent that 
the Works of Nature have with one 
another. But in what manner theſe 
Motions are performed, whether by 
the Motion of the Heavenly Bodies 
round the Earth, or by the Earth 
round its own Axis, or any other 
way, it matters not much now to 
_ enquire. 

2. IT is manifeſt that the Earth 
is ſet at ſuch a due Diſtance from the 
Heavenly Bodies, and the Heavenly 
Bodies at ſuch a due Diſtance from 
one another, as not to interfere, 
claſh with, or diſorder one another, 


Nay 


# 


wn 3. the Heavens. 17 


Nay ſo great is their Diſtance, fo 
convenient their Situation, that they 
do not ſo much as eclipſe one ano- 
„ except ſuch Planets as are cal · 

Wed Secondary 

3. Ir is farther manifeſt alſo, 

z hat thoſe vaſt Bodies are ſo far off 

|: to appear extreamly {mall to our 
Eye, conſidering their prodigious 

| Þlagnitudes. 

Now for the effecting of this, or 

1 1 of the other Matters, it is neceſ- 

iy that there be a ſufficient Space. 

Ss Wind that there is ſuch, and what 

h What Space is, we may make a Judg- 

ent of, by conſidering Particulars 

0 cording to the beſt Obſervations 

e have of theſe things. 

h Axv to begin neareſt Home; the 

he ſeareſt of the Heavenly Bodies to us 

che Moon, whoſe Orb is the leaſt 

m Wt any of the Celeſtial Globes, but 

e, Net he takes up a Space of near 480 

er, . OW thou- 


» 
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18 $:2e of the Book I 
thouſand Eugliſb Miles in Breadth (if 
to perform her monthly Revolution 
in. And as for the Earth, if vid 
the Moderns we ſuppoſe it, togethaſ 
with its Satellite the Moon, to re 
volve round the Sun; or (which i 
mounts to the ſame thing) if the Sul 
revolves round the Earth, this Mari 
nus Orbis, as it is uſually called, is 
Space of above 540 Millions = 
Miles Circumference (5), or 171 
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(a) The Moon's mean Diſtance from th 
Earth according to Sir 1ſaac Newton's Prin: 
p. 430 is 60 Semidiameters of the Earth, « 
cording to which the Diameter of the Modi 
Orbit 1s 479905 Engliſh Miles. 
() Concerning the Diſtance between theSu 
and the Earth, there is a great Diſagreement! 
tween the former and latter Aſtronomers, oca 
ſion'd by the Diſagreement between their Obſe 
vations of the Sun's Horizontal Parallax (whit 
is equal to the Earth's Semidiameter viewed! 
the Sun) Tycho making it 3 minutes, Kepler bl 
one, Bullialdus 2 minutes, 21 ſeconds, and Ri 
cioli but 28 ſeconds. Conſequently the Diftat 
ces ariſing from hence are lets than thoſe of Mu 


Mill 


Chap. 3. Moon's and Eart bs Orb, 10 
| | Millions of Miles Breadth. And if 
to that we add the Increment cauſed 
b the * of the Moon, or the 
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utter Aſtronomers. The very ingenious and ac- 
curate Monſ. de La Hire in his T5 Aſiron. thinks 
the Sun's Horizontal Parallax to be not above 6 
econds, and his Diſtance therefore to be 34377 
Pemidiameters of the Earth, or 136952807 En- 
%% Miles. But although his Obſervations were 
ade fince, yet I ſhall make uſe of Monl. Caſſi- 
E's Number, being deduced from very ingeni- 
bus and accurate Obſervations of the Parallax of 
Wars, and —_ nearly with the Determina- 
tion of two great Men, Mr. Flamſteed and Mr. 
Huygens, and I may add Dr. Haley too, who 
nake it about 10 or I 2000 Diameters of the Earth. 
That great Aſtronomer (Moni. Caſini 1 mean) 
ſigns a Number between them, in his Les Ele- 
wens de L' Aftron. $ 37. That the Sun's Parallax 
ing ſuppoſed to be g Seconds, gives the Diſtance 
the Sun from the Earth 21600 Semidiameters of 
e Earth which are equal 7 86051398 Eng1i/h 
liles. And imagining the Magnus Orbis to be 
Circle (as it is indeed an Ellipſis not much dit- 
mg from a Circle) the double of that Num- 
715 the length of its Diameter, viz. 172 102795 
190% Miles. 
Theſe Numbers are different from thoſe I have 
igned in my Phy/ico-Theol. B. I. ch. + Note 5. 
Wn ea Mittake at that time. 


[3:4 Fxcur- 
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Excurſion of her Orb beyond hel i 
Magnus Orbis, we ſhall have a Space 
yet broader by near 280 thouſan(|if 
Miles. But as vaſt a Space as thi; 
ſeems to be, yet it is not ſuch as v 
cauſe either the Earth or Moon m 1 
claſh with any of the other Celeſti 
Globes, as I have faid; nay fo fu 
from that, that not ſo much as * ] 
Shade approaches any of them. Ii 
which caſe, what ample Orbs 4 1 
the three Superior Planets have 
what a Space is neceſſary for then 
and their more numerous Moons tf 
perform their much larger Coutſe 
in? And accordingly ſuch Spaci 
they, and the reſt of the Planets a 
all found to have: Saturn an Orb 
1641526386 Engliſh Miles Diame 
ter; Jupiter an Orb of 895 13 400! 
Miles; Mars of 262282910 Mile 
Venus of 124487114 Miles; an 
Mercury an Orb of 66621000 H 


gli 
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Chap. 3. the Superionur Planets. 21 
© o//þ Miles (a): all of them Spaces 
ſo accurately laid out, and Diſtan- 
ces ſo duly proportioned to their 
Revolutions about the Sun, that a- 
bundantly manifeſt infinite Wiſdom 
to have been concernedin their Ap- 
; pointment, as I intend to ſhew in 
proper Place. 3 
Bur now after this Account of 
| this ſo prodigious a Space as that of 
our Holar Syſtem is, what is it to the 
e nearly infinite Expan/am occupied by 
co the reſt of the Heavenly Bodies! Of 
OE which we may have a faint Adum- 
bration by conſidering the Diſtances 
oO which, with the greateſt Probability 
Wot Obſervation and Reaſon, are 
be alſigned to en Hars. In order 


00 (a) Theſe Gabon are deduced from the Di- 
les ance between the Sun and Earth aſſigned in the 
preceding Note, and Sir {/aac Newton's Diſtan- 
ces of the Planets from the Sun compured trom 
their Periods in his Principia L. 3. Phenom. 4. and 

„ase, as | humbly conceive, much more accurate 
SMN wan other Calculations that I have met with. 
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3 Diſtances of Book ] 


to tie making an Eſtimate of which 
Matter, ler it - bi ſuppoſed (which; b 
ulually allowed) that the Fixt Star 
are ſo many Suns; that they are of 
the ſame, or nearly the ſame Magni- 3 
tude as our Sun is; and that the Diffe- 


rence of cheir dlagnitudes ariſeth from 


the Difference of their Diſtances; i 


fo, then it will follow, That the fn 


Stars are each of them as much far- 


ther from us than the Sun, as their 


apparent Diameters are leſs than tha 
of the Sun (a). And foraſmuch as fey 


of them appear otherwiſe than 3 


Points even through our beſt Tele. 
ſcopes, therefore how prodigioully 
farther muſt they needs be from Þ: 
than the Sun is, to cauſe their Ap- 
pearance to be ſo very much leſs than 
the Sun? For an Example, let u 
take one of the fixt Stars ſuppoſed 
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(a) Compare the ſagacious The: David Ci 
gory's Demonſtration of this in his Afiron L. 
Prop. 56, 60, and 6. 


4 


. Chap 3. the Fixt Stars. 23 


hto be neareſt to us, as being the 
i brighteſt and largeſt, namely { Brag 
rs Nou this, by accurate Obſervations 
(a) hath been found to be in Appea- 
i- Wrance 27664 times leſs than the Sun; 
6 Land conſequently, by the foregoing 


m Rule, it is ſo many times farther off 
chan the Sun i is, Which will amount 
ö Eto above 2 Millions of Millions of Eu- 
. % % Miles. And if ſo, what an im- 
it E Space is the Firmament ? 
a Wwherein a great Number of Stars leſ- 
er and lefſer, and conſequently (ac- 
cording to the foregoing Suppoſition) 
& ¶ farther and farther off, are ſeen with 
ly Four naked Eye, and many more diſ- 
covered with our Glaſſes, and till 
many more and more with better 
ar Glaſſes  O), and in all n 
b — — 
ei @) See Mr. Huygens in ee P. 137. 

) In viewing the Planets with my longer 
1 Glaſſes, eſpecially the Planets of a weaker Light, 


„t often falls out that divers of the Fixt Stars, 
and ſome of them very ſmall, preſent themſelves 
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may conſequently be as far diſtant 
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24 Diſtances, &c. Book], 
many others that eſcape the Reach 
of our utmoſt Art to deſcry : which 
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from thoſe we ſee, as thoſe are from 
us. 


** r 


themſelves at the ſame time within the Glak, 
notwithſtanding its Area is not ſufficient to con- 
tain both Jupiter and his moſt diſtant Satellite, 
By which means it is ſometimes difficult to d. 
ſtinguiſn between thoſe Fix'd Stars and the 83 
tellites of the Planets. Thus I have ſometime 
been ready to fancy that I ſaw one or mor: 
Satellites near Mirs, until by future Obſerve 
tions I perceived they were only ſome of the 
Teleſcopick ſix'd Stars lying in the Way of 
Mars. So about Saturn, I have only diſcerned 
the Likeneſs of many Satellites, but I am not 
ſure I ever ſaw above three. From whence i 
is manifeſt, that in all Parts of the Heavens ther 
are many Stars which preſent themſelves to ou 
Eye through our long Glafles, that are other 
wile inviſible to us. ; 
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Chap. 4. 
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| Practical Deductions from, 


Applicatione. - 


WW 


and Reflections upon the 
Macxirtupe of the Hea- 
VEns. Pa 


| | ome ſet forth the prodi- 


gious Magnitude of the Hea- 


venly Space, and of the Bodies there- 
| in contained, before we proceed far- 
| ther, let us pauſe a little to conſider. 


E what Influence theſe Things ought 
| to have upon us. 

AND in ſhort who can behold 
the Regions above, and conſider the 
Thin gs therein contained, and at the 
ſame time not own Them to declare 


| the Glory of God? Who can view that 


immenſurable Firmament in which 


| thoſe Bodies are, and not acknow- 
ledge 


Lon \ — — 
— — —-— = 
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ledge his Handy-W ork? We admire, 
as juſtly we may, the vaſt Bulk of 
this our own Globe: but when we 
conſider how much it is ſurpaſſed by 
molt of the Heavenly Bodies, what 
a Point it degenerates into, and hoy 
little more even it, and what we call 
its Great Orb together alſo, are, when 
ſeen from the Heavens, this gives 
us a juſt and noble Idea of the Infi- 
nite Creator's Works, ſuch as is wor- 
thy of God, and ſuch as may make 
us ſlight, not overvalue this little 
Heap on which we dwell, and cauſe 
our Thoughts and Deſires to ſoar 
among the Heavenly Glories. But 
for an Application of theſe Conſide- 
rations, let us hear Sexeca's Refleci- | 
ons upon the Matter (a), who on this 
Account recommends Virtue, not 
purely becauſe it is a noble thing in 
its own Nature, and a great Bleſſing 


4 8 — 
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(a) Nat. Quæſt. L. 1. Præfat. 


to 


Chap. 4. Seneca's Reflections. 27 
150 be free from Hvil, but alſo becauſe 
it enlargeth the Mind, and prepares 
© it for the Knowledge of Heavenly 
things, and makes it fit to aſſociate 
with God (a). — Then, ſaith he, the 
Mind hath the conſummate and full 
good of our human State, when ha- 
ving conquered all Evil, it ſoars a- 
loft, and wandering among the Stars 
above, it is able to deride the ſtately 
Fruddures of the Wealthy, and all 
Hein Riches, — Nether, ſaith he, 
can it contemn the Porches and Roofs i 

| ſhining with Ivory, the clip'd Groves, 
| and the pleaſant Streams conveyed to 
their Houſes, until it hath wandered 
throughout the World, and from a- 
bove looking down upon this little Globe, 
| covered in a great meaſure by the Sea, 
| and, where not ſo, ſlovenly, and ei- 
| ther burnt up in one part, or frozen 


in the other, it then Tn Fo zt * Js 


1 


ky 


| (a) Oui in conſortium DEI veniat. 
10 is 
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Is this that lutle Point that is divided 
among ſo many Nations by Fire and 
Sword? Oh how ridiculous are the 
Bounds of Mortals, when this River 
divides this Nation, that Mountain 
boundeth another, and that Deſart 
another? For as for this World, 
faith he, It is a Point in which ye 
fail, in which ye war, in which ye 
diſpoſe of Kingdoms. But above, are 
vaſt Spaces, into the Poſſeſſion where 
of the Mind is admitted, on Condit 
it hath brought but little of the Bud) 
along with it, that it hath cleanſed 
ztſelf from every filthy thing, and be- 
ing diſengaged from the World hath 
made ſelf illuſtrious, by being expe- 
ditions and lizht, aud content with l- 
ze things. Whenſuch a Mind, faith 
he, hath touched thoſe Celeſtial Regi 
ons, it is then nouriſhed and grows; iſ 
and as if deliwered from its Bonds, it 
returns to its original Hate. Aud 
this Argument it bath of its Dwinit), 

that 


F | Chap. 4. Senecas Refleions. 29 


| that it delights in divine Matters, 
and is converſant with them, not as 
6 things flrange, but its own. There 
it ſecurely beholds the riſiug and ſet- 
ling Stars, their different Conrſes, &c. 
© There this curious $ pectator diſcuſſes 
every thing, and ſearches out eve- 
ry thing. And indeed what ſhould 
it do but pry into thaſe Matters, ſince 
| he knows they belong to himſelf. Then 
be contemns the narrow Bounds of his 
Habitatinn in this World. — And 
bere at laſt he learns what he hath li 
| long enquired after: there he begins — 
„ 7 know God (a). - | 
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4. General View of the 
NUMBERS of the Hea- 


venly Bodies. 


AVING in the prece- 
ding Book given a De- 
E monſtration of God from 
the Magnitude of the 
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events Bodies, I ſhall do the ſame 
in 
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Chap. I. The great Number, &c. 3 1 


in this from their Number ; a Num- 
ber ſo great, that we cannot view 

and conſider them without Aſtoniſh- | 
ment. Were there no more of them 
than the Sun and the Planets (both 
Primary and Secondary) ſuppoſed to 
move about him, there would be a 
Number ſufficient to manifeſt an Al- 
mighty and Wiſe CREATOR, But 
| when we view the Heavens, and ſee 
our ſelves ſurrounded with ſo prodi- 
gious a Number of illuſtrious Bodies, 
of various Magnitudes; when we 
go to other Parts of this our Globe, 
from the Northern, ſuppoſe to the 
| Southern Pole, and there diſcover a 
great Multitude of other Stars that 
| were never ſeen in our Hemiſphere : 
| when we perceive the Heavens thick 
beſet with them in every Place; and 
when (as I already hinted) we view 
the Heavens with our Glaſſes, and 
Þ diſcover many more than our naked 
| Eye could reach; and when we again 
| view 
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view them with better and better In- 
ſtruments, and ſtill diſcover more 
and more of thoſe Starry Globes, 
when particularly we ſurvey what 
they call the Milty-Way, and ſee 
the prodigious Number, I may al- 
moſt ſay Cluſters of Stars, that fl 
that Region of the Heavens, and cauſe 
that remarkable whiteneſs there: I ſay, 
when we ſee ſuch prodigious Num- 
bers of thoſe Heavenly Bodies, which 
no Art of Man can number; and 
when we farther conſider, that in all 
probability we do not ſee the half, 
nay perchance not the thouſandth 
Part of what the Heavens do con- 
tain; as we cannot but be ſtruck with 
Amazement at ſuch a multitude of 
GOD's glorious Works, ſo we can- 
not but own the great CRE ATOR 
in them; and we are worſe than 
Men, if we do not give him his due 
Praiſes. 


CHAP. 
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' Crap. II. 
b {Pat the Fixt Stars are 


Suns encompaſſed with Y. 

| | fone: of Planets. | 
LA LTHOUGH the Newmber | | 

of the Erratick and Fixt Hea- | | 


Fay Bodies we ſee, are ſufficient to 
et forth the Exiſtence and Praiſes of 
heir great CREATOR, yet there 
bone thing more that I cannot caſi- 
ly paſs over (though it hath only 
oh Probabilities for it) becauſe it 
pives us a far more noble and apree- 
ble Idea of the Creation, than the 
Vorld was ever, that we know of, 
cquainted with before; and that is, 
[hat the beſt and moſt learned mo- 
lue ern Aſtronomers do generally ſup- 
Pole the great multitude of Fixt Stars 


eſee, or imagine to be in the Uni- 
b. 5 verſe, 
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34 The Fixt Stars Book I 
verſe, to be ſo many Suns, and each | 
of them encompaſſed with a Syſtem 
of Planets like our Sun. ö 
AxD that the Fixt Stars are Su; 
or of much the ſame Nature as o 
Sun, there is great Reaſon to con 
clude, | 0 
1. BECAUSE they are Bodies u 
leſs immenſe (as I have ſaid) tha | 
the Sun, but only diminiſhed, i 
[ 

( 


appearance, by their prodigious ; 
ſtances from us. 

2. Bxcavss they ſhine by thei 
own native Light, not by any bor, 

rowed from the Sun. For ſo pret 
are their diſtances from the Sun, ant 
from us alſo, that it is not poſit | 
their Light Would be received frot 
the Sun, and reflected to us, as thi 
of the Moon and other Planets 
And withal, ſo brisk and vivid 
their Light, and fo very ſmall tha 
apparent Diameters, = divelt' 
of their glaring Rays, and made i 


ha 


— 
# 
” 


haue their true appearance through 


; our Teleſcopes, that no queſtion is 


* 


7 


to be made, but that they ſhine by 
"WW their own innate Light, as our Sun 
uß doth. f ; 
MF AxD if the Fixt Stars are ſo many 
Suns, certainly they miniſter to ſome | 
grand Uſes in the Univerſe, far a- 
bove what hath uſually been attri- 
Ibuted unto them. And what more 
0 Iprobable Uſes, than to perform the 
Office of ſo many Suns? that is, to 
enlighten and warm as many Syſtemes 
of Planets; after the manner as our 
dun doth the Erraticks encompaſſing 
It. And that this is the Uſe and 
Office of the Fixt Stars is probable, 

i. BECavuss this is a far more 
probable and ſuitable uſe for ſo ma- 
y Suns, ſo many glorious Bodies, 
Fan to ſay they were made only to 

nliphten and influence our leſſer, 
eld] may ſay inferior, Globe; which 
other Moon or two, or one or 


al D 2 two 


36 Planets about Book ll 


nl 


two of thoſe very Suns ſet nearer to 
us, would have better done, than iſ 
all the whole train of Heavenly Bo- 
dies now doth. But inſtead of this, 
many of them, nay perhaps the 
greateſt number of them are at ſuch 
immenſe diſtances (as ſhall be ſhevn 
under the next Head) that they ar: 
out of the reach of our naked eye. 
In which caſe, what uſe is it likely 

| ſuch great numbers of ſuch immenſ; 
unſeen, far diſtant Bodies can be to 
our World, when there are ſo mam 
already of divers Magnitudes of thokſ 
that fall under View, that (beſide 
other much greater Uſes they maj 
do in the Univerſe) do miniſter toi , 
our comfort here upon Earth in ſup 
plying the Abſence of the Sun and, 
Moon by Night? . 
2. From the Parity, and con-, 
ſtant Uniformity obſervable in al 
God's Works, we have great Rex 
ſon to conclude that every Fixt Stat 


hath 


7 
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hath a syſteme of Planets, as well as 
the Sun. For it is certain that the 
dun is a Fixt Star to the Fixt Stars, 
as they are to the Sun. And in this 
caſe, if (as the juſtly renowned 
Mr. Chriſtian Huygens argues) (a) we 


| ſhould 3 imagine our ſelves to be placed 
| ſomewhere in the Heavenly Regions, 


1 as far from the Sun as from the Fixt 


Stars, we ſhould then perceive no dif- 


| ference between the one or the other. 
or it would be very unlikely that we 
| ſbonld ſee any of the Solar Planets, ei- 
| ther by reaſon of the diminiſbing of 
heir light, or becauſe their Orbs 
| would ſink into the ſame lucid Point 
| with that of the Fun. Being then ſo 
placed, we ſhould i imagine all theſe 
Hars [both Sun and Fixt Stars] 70 be 


much of the ſame Nature and Mind; 


and from d view of any one of them 


earer to us than the reſt, we ſhould 


1K 
= 
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(4 Colmotheoros, p. 133. 
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make our judgment of them all. Aud 
now being, ſaith he, by the favour i 


God, admited ſo near one of then, 
namely the Sun, as to ſee fix leſſe 


Globes revolving round about him, and 


other Secondary ones revolving round 


ſome of them: why ought we not t» 
have the ſame judgment of the reſt if 
thoſe Suns, as of this, and think it al. 
together probable that this is not the 


only Star of all the number that is en. 


compaſſed with ſuch a tram, or ma 


ny reſpett excels the reſt? Neither al 
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fo that this Star alone revolves rom 


its own Axis, but rather that all the 
reſt have ſomewhat of the ſame kim 
alſo. And ſo that learned Perſon 


goes on in the further purſuit of hi 


ingenious Argument, 

3. Bxs1Drs thoſe ſtrong probabi 
lities, we have this farther to recom 
mend thoſe imaginations to us, thit 
this account of the Univerſe is fat 
more magnificent, worthy of, and 

becoming 


becoming the infinite CREATOR, 
than any other of the narrower 
schemes. For here we have the 
Works of the Creation, not confined 
to the more ſcanty limits of the Orb, 
bor Arch of the Fixt Stars, or even the 
larger Space of the Primum Mobile, 
which the ancients fancied were the 
| Wutmoſt Bounds of the Univerſe, but 
they are extended to a far larger, as 
well as more probable, even an inde- 
linite, Space; as was ſet forth in the 
a-Wirſt Book. Allo in this Proſpect of 
muthe Creation, as the Earth is diſcard- 
th! Wd from being the Center of the U- 
verſe, ſo neither do we make the 
ſon es and Offices of all the glorious 
hs[Wodics of the Univerſe to center there- 
n, nay in Man alone, according to 
he old vulgar Opinion, that al/rhimgs 
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om here made for Man (b). But in this 
thaWur Scheme we have a far more ex- 
; fa . CCC 


—— 


) See Phyſico-Theol. B. 2. c. 6. N. z. 
D 4 tenſive, 
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of them; not thoſe alone that for- 


orderly placed throughout the Hes. 
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tenſive, grand, and noble View 0 «þ 


God's Works: a far greater number Þ 


mer ages ſaw, but multitudes of o- 
thers that the Teleſcope hath dil 


covered ſince; and all theſe far more 


* — l F ARES 
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vens, and at more due and agreeable ] 
diſtances, and made to ſerve to much 
more ole and proper ends : for here 


we have not one Syſteme of Sun aud 


Planets alone, and one only habi 

table Globe, but myriads of $i 
ſtemes, and more of habirabl | 
Worlds (c), 5 ſome even in ou 


own Solar Syſteme, as well as thol 


of the Fixt Stars. And conſequent 
ly if in the Sun and its Planets, al: 


tho' viewed only here upon th: 
Farth at a great Diſtance, we finde 
nough to entertain our Eye, to cap 
tivate our Underſtanding, to excitt 


— -_ — — — — — —ñ 


6 c) See the Preface, p. 50. 
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our Admiration and Praiſes of 
the infinite CREATOR and Con- 
triver of them ; what an Augmenta- 
tion of theſe Glories ſhall we find in 


great multitudes of them! in all 
I | rhoſe Syſtemes of the Fixt Stars 
throughout the Univerſe, that I 


have ſpoken of, and ſhall have oc- 
caſion to mention again in the next 


Chapter! 

e eee ee 
Cxnao. III. 

Of New Stars. 


ESIDES the Planets of our Solar 
Sylteme, and the wonderful 
number of Fixt Stars, there are ſome 


| Others, which are called New Jars, 


which ſometimes appear and diſap- 
pcar in divers Parts of the Heavens, 
and will deſerve a place here, 
SOME 


42 Of New Stars. Book II. 
SoME of theſe New Stars have 
been taken notice of as early as Hip- 
parchus's time, who ſeeing ſuch a 
Har, and doubting whether it often 
happened, and whether the Stars we 
take to be Fixt were ſo or no; he 
therefore (as Pliny tells us) (d) ſet 
upon numbering the Stars for po- 
. a difficult Tast, he ſaith, e- 
ven for a God: and by proper Inſtru- 
ments he marſhalled them in ſuch or- 
der, that their Places and Magni- 
tudes might be known: by which means 
it might be eaſily found, not only whe- 
ther they decayed and periſhed, or 
were again renewed; but alſo whe- 
ther any of them changed their places, 
or had any Motion, as alſo whether 
they mcreaſed or decreaſed. Thus 
Ply. „ 
SINCE Which time many other 
ſuch New Stars have been taken No- 


— — 


(ad) Plin. Nat. Hiſt. L. 2. c. 26. 


tice 


ice 
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tice of by others. To paſs by the 
New Stars in Hadrian's, Valentin- 
an's Honorius's and Ottos times, and 
name only ſuch as have been more 
lately taken notice of by men of good 
] Judgment in theſe matters; ſuch 
| were thoſe New Stars obſerv'd by y- 
cho Brahe, David Fabricius, Janſon 
Bayer, Kepler, Marius, Byrgius, 
Holwarda, Hevelius, Montanari, Bul- 
laldus, Caſſini, our Mr. Flamſteed, 
and ſome others (e); to which may 

be added a New Har that appears 
| at this very time I am writing, in 
the Neck of the Swan; the ſame in 
| all probability that hath been ſeen 


— 


** — 


* 


(e) For a Catalogue of theſe and other 


New Stars, the Conſtellations in which they 


appeared, and other Matters relating to them, 


| I ſhall refer to Riccioli's Almageſt. Lib. 8. Sect. 2. 
| Cap. I. Hevelii Prodrom. in his Deſcription 
of the Comet in 1665. p. 433. the Appendix 


to Mercator's Aſtron. and Mr. Lowthorp's Abridg. 


Vol. 1. p. 247. 


before 


44 Of New Stars. Book I, 
before by Mr. K:rch (f) in 1687, and 
1688, and perhaps by Bayer long be- 
fore, as alſo Hevelius and others. 
OF theſe New Stars, there is rea- 
ſon to imagine there may be many, 
by reaſon they are not confined to 
any one part of the Heavens, but ap- 
pear and diſappear in divers Conſtel- 
lations, and divers parts of tho: 
Conſtellations, as in Caſſiopeia, the 
Swan, the Great Bear, Andromeda, 
Eridanus, the Whale, the Ship, and 
divers other parts of the Heavens, 


Mm. 
Cee dee. 
— 


A— 
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J) In the Miſcellanea Berolinenſia, p. 210. 

Mr. Kirch ſaith, he, for ſome time, ſought 
this Star in vain, but at laſt on * Aug. 1657 
he found it with the help of an 8 Foot Tube, 
but very ſmall, but that it grew bigger and 
bigger, ſo as on Oct. 23. to be ſeen with the 
naked Eye, until having arrived to its great- 
eſt Magnitude, it again became leſs and leis, 
and at laſt inviſible even in a Teleſcope. B) 
frequent Obſervations he dilcovercd its Mo- 
tion to be very regular, and its Period to be 


404 days. 
WHA“ 
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Wuar theſe New Stars are, is 
hard to determine. Meteors they can- 
not be, becauſe they are of a long con- 


tinuance, and much too far off, for 
Bodies that emit ſo little light as Me- 
teors do, to be ſeen by us. And as 
for other Opinions about them, they 
are too many, and too frivolous 
(dme of them) to be named (g), ex- 
cept one or two of the moſt probable. 
Among which, one is of ſome that 
think they may be ſuch Stars as have 
one ſide darker than the other as one 
of Saturn's Satellites is ſuppoſed to 
have, and fo appear only when the 
bright ſide is turned towards us, and 
diſappear as the darker takes place. 
Some think they m 


| that expire 1 in Light and Vapours 005 


may be Fixt Stars 


© If the Reader hath a mind to ſee a va- 


| niety of theſe Opinions, he may find them 
| largely enough handled in Riccioli's Almageſt. ubi 
ſaprd c. 17. 


(b) This is what Sir Jaac Newton ſurmiſes in 
| bis Princip. L. 3+ Prop. * 


and 


4 


46 Of New Stars. Book II, 


and are again rekindled, and recruit- 
ed by the Acceſs of Comets Others 
take them to be Comets themſelves, 
But if J may be admitted to ſpeak my 
own opinion, I rather take them to 
be Erraticks of ſome kind or other, 
and that for theſe Reaſons: 

1. FROM ſome of them ſeeming 
to change their Places, and appeat- 
ing ſometimes farther off, and ſome- 
times nearer unto other Stars: as! 
have ſaid in the Preface, pag. 48. 

2. FROM that Increaſe and De- 
creaſe of their Light and Magnitude 
which is conſtantly obſerved in them 
they being at firſt obſcure, and hard- 
ly diſcernable, but by degrees groy- 
ing brighter and brighter, till ſome 

of them equal the light of Venus; 

and others the light of the Fixt Stars, 

of the Firſt, Second, and Third Mag- f. 
nitudes: and then again as gradual- 

ly grow leſs and leſs till they utterly k 

diſappear. | 1 * 
3. FROM 
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z. FROM their Periodical motion 


and return after a certain time, This 
indeed hath not been ſo carefully 
and judiciouſly taken notice of as it 
deſerves, or ſo as to bring their Pe- 

riods under certain determinations; 
but yet in ſome of Heveliuss and 
Caſſini's obſervations, it hath been 
| diſcovered that ſome of the ſame 


Stars have returned, as particularly 


| that in the J/hale's Neck, and that 


which now appears in the war's 


Neck, which as I juſt before (pag. 44.) 


ſaid, hath a Period of 404 days, 


according to Mr. K:irch's obſerva-. 
tions. 


T axsE are my reaſons for ſuſ- 


pecting thoſe New Stars to be Erra- 


| zicks, rather than Fixt Srars either 
| recruited, or having dark and light 
ſides. 


But the grand Difficulty is, what 


kind of Erraticis they are, whether 
Wandering Suns, or Planets (like ours) 


of 
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of other Syſtemes 7 That they ſhould 


be Wandering Suns, is lomewhat odd 
to afſert: and of what ule they 
ſhould be, is hard to imagine, ſince 


there is nothing of this kind in the 


Univerſe, that we know of, that may 
aſſt our imagination. 

AND as to the latter opinion, | 
confeſs I have been much enclined 
to ſuſpect that they might be Planets 
revolving round ſuch Suns, as caſt 
a much fiercer and more vigorous 
Light than our Sun doth ; and that 
theſe their Planets might be more 


denſe than ours, and have Surfaces 


more ſtrongly reflecting light, and 
perhaps be much larger too. But 


notwithſtanding that PlanetaryRefle- 


fed Light may be ſent to very great 


diſtances by theſe means, yet with- 


out extravagant Suppoſitions of this 
nature, it may be doubted whether 
it would reach us, ſo far off as the 
Fixt Stars are. And beſides this, 

. another 
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gnother doubt is, That altho' there 
re divers Stars near thoſe New Stars, 
bf greater Magnitudes than any of 
thoſe New Stars are, which I ever 
{et have had the fortune to ſee; yet 
| can ſcarce think them big enough, 
to conclude them to be the Suns a- 
bout which thoſe New Stars (if Pla- 
jets) move. And therefore being 
incertain what to determine in ſo in- 
tricate a matter, I ſhall leave it to 
uture better Obſervations (which 


he late long dark Weather hath hin- 
hope may afford us ſo good light, 


nowledge of thoſe rare Phæno- 
ena. 

BuT whatever thoſe New Stars 
Ire, they are a farther Demonſtra- 
on of GOD's Power and Glory: 
nd that there are many more of * 
rand Works of the Creation than 


ered me in the proſecution of) which 


s may lead us into a much greater 


hat our Eyes behold at all, or that 
E we 
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we have only now and then a glimy 
of. Bur if they are Planets of oth 
Syſtemes, ſome of thoſe Erraticks 
volving round ſome of the Fixt Stan 
then do they lay open a (till mar 
glorious Scene of GOPD's Work 
and pive us ſuch a repreſentation 
the ſtate of the Univerſe, that th 
World never dreamt of before, an 
that even Angels themſelves mayh 
amazed at the ſight of. 
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THE DUE 


Fron O N 
L Heavenly Bodies. 
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Y the due, as S as great 
DISTANCE of by, Hea- 
venly Boles. 


8 AVE fore taken 
W R S notice of the immenſe 
D JED: Diſtance of the Heaven- 

J ly Bodies, that it is ſuch 
as makes thoſe vaſt Bo- 


Oh the Fixt Stars (no leſs in all pro- 
E : 3: bability, 
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bability, as 1 ſaid, than the Sun! 
ſelf) to degenerate into ſo may 
Points, yea to eſcape our eye; ny 
more than this that it cauſeth eve 
our own Great Orb which con 
Earth deſcribes about the Sun, u 
ſink into almoſt a Point, or at leil 
a 1 of but a few Sende Diame 

1 ſhall therefore ſay no mor 
on 1 matter. But that which 
ſhall ſpeak of in this Book, is th 
due proportion of the Diflanis | 
the Heavenly Bodies, that they : 
not ſet at random, like a Work 
Chance, but placed regularly and 
due ordes according to the belt m 
thods of Proportion and Contrivand 
Which will be manifeſt from thefo 
| lowing Chapters, which will ſk 
that the Diſtance is ſuch, that not 
of the Globes interfere with one au 
ther: but inſtead of that, are in 


and the moſt nice, commodious 5 
portion, 


1 


CHA 
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otoroLoLoto LoLobotofofobofototofo; 
Cu p. II. 


That none of the GLOBES 
of the Univerſe interfere. 


AD the Univerſe been the 

Work of Chance, or any 
ching but of a wiſe Architect, there 
would have been a great many blun- 


(ers and inconveniencies in the Situa- 


tion of ſuch a prodigious number of 
immenſe Globes, as the Univerſe doth 
contain. Some would have been too 
near, ſome too far off, ſome would 
have met with, knock'd and ſtop'd 
one the other, and ſome would have 
lo interfer'd as to have incommo- 
W {cd the other, ſome way or other. 
ut inſtead of this, every Globe 
throughout the whole Creation is, 


s far as it is poſſible for us to obſerve, 
. 


—— — 
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ſet at ſuch a due Diſtance, as not ( 
only to avoid all violent Concourle, ſſh, 
but alſo ſo as not to eclipſe or ſhad: 
one the other, wherever it may be 
prejudicial, or indeed not uſeful aud He- 
convenient, or ſo as to hinder one 
anothers.kindly Influences, or to pte-· Nu 
judice one another by noxious ones 
This is very manifeſt in our own 9. 
ſteme of the Sun; and becauſe we ſe: 
it not otherwiſe, we may concludei 
to be ſo in all; unleſs we ſhould 
make ſome exception for what is {ul 
pected (and indeed only ſuſpected 
of Comets, which in their approache 
towards the Earth, are imagined to 
cauſe Diſeaſes, Famines, and othe! 
ſuch like Judgments of God. Bu 
this is only Surmiſe, atid what beta 
the world at other times without the 
viſible approach of any Comet. Bu 
however, ſuppoſing that as Comet: 
move in Orbs very different fro! 
thoſe of the other Heavenly Bodics 


| 


„ 


ſo their Effects and Influences may 
be as different; yet this may be, and 
doubt is (becauſe it may be pro- 
ved) with the concurrence, and by 
Ithe appointment of the Divine Pro- 
vidence ; who, as Governour of the 
World, might make ſuch noxious 
Globes for the Executioners of his 
ſuſtice, to affright and chaſtiſe ſin- 
ful men at their approaches to the 
arth, (and as ſome have imagined) 
o be the place of their Habitation 
nd Torment after death. Bur ſup- 
oling it to be ſo, yet herein is a 
ind Providence manifeſted, That 
heir Returns to the earth are but 
dom (a), and their Stays ſhort, and 


| Chap. 11 Globes interfere. 
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(4) There having of late been great Expecta- 
ons among ſome, of a Comet appearing this 
ear 1718, it may gratify their curioſity to take 
ce, in this place, of the three Comets, whoſe 
W-!wods we imagine, are diſcovered, by the great 
ifacity and Application of our modern Aſtro— 
omers. The Revolution of the Fir/? of the 
hrce, is ſuppoſed to be performed in 75 years; 
2 4 that 
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that they take up many years in paſ 
ſing the reſt of their Orbs. 
AN D now whether we conſidet ] 
the due Situation of the greateſt par 
of the Heavenly Bodies, where 
neither they, nor their influences d 
interfere; or the more unuſual Poſ. 
tion and Motion of Comets, till | 
appears that a wiſe and careful A. 
chite& was the Contriver and Ord 
rer of it all: eſpecially if we jo 
what follows in the next Chapter. 


__ 


— — 


and to have been the ſame Comet that appear 
in the year 1682. The Second is ſuppoſed tote 
the Comet that was ſeen in the year 1661, and! 
revolve round in 129 years. And the Third 5; 
magined to be that Comet which appeared 
1680 and 1681, whoſe Period is 575 years. A 
according to Mr. I biſton's Determinations, ti 
Firſt of theſe three Comets will again appear W 
the year 1758, the Second in 1789, and the 7:1 
and laſt not till about the year 2 255. 


CHA 
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mam: 
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Crae. III. 
| Of the nice Proportions of 


| 


= the Diſtances of the Hea- 


venly Bodies. 


S it is one great demonſtration 
of the ingenuity and skill of 
an Architect to give due Proportions 
to his Work; ſo we find this to be 
abundantly manifelt in all the Bodies 
of the Univerſe that fall under our 
cognizance: among which we may 
diſcern a curious Order, and that 
due and nice Proportions are ſtrictly 


'YW obſerved in their Situation. 


How the Fixt Stars are ſituated 
in reſpect to one another, is impoſſi- 
ble for us to determine at ſuch pro- 
digious Diſtances as they are m 
us; but they look to us, who can 


have 


58 Due Diftance of Book Ill 


have no regular proſpe& of their po- 
ſitions, as if placed without any Or- 
Je: like as we ſhould judge of an 
Army of orderly, well diſciplined 
Soldiers, at a diftance, which would 
appear to us in a confuſed manner, 
until we came near and had a regu- 
lar proſpect of them, which we 
ſhould then find to ſtand well in rank 
and file. So doubtleſs, if we conld 
have an advantagions proſpect of the 
Fixt Stars, we ſhould find them ve- 
ry commodiouſly, and well ſet in the 
Firmament in regard of one ano- 
ther. And this we have preat rea- 
ſon to conclude from the Rules of 
Parity, from that conſtant Harmony, 
and Similitude obſervable among all 
the works of the Creation, which 
fall under our cognizance : . particu- 
larly this is evident in this Region of 
the Univerſe, to which we belong, 
and which we have a better Proſpect 
of and can ſurvey with onrInſtuments, 

9 5 I mean 
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I mean the Syſteme of the Sun. In 
| this we find every Body placed in 
| good order, and at due diſtance ac- 
cording even to the niceſt Rules of 
Proportion. 


For the eviction of this matter, 


letus (according to the moſt received 
[ and rational Hypotheſis) ſuppoſe the 
| Sun placed in the Center, to influ- 
ence all his Planets with Light and 
Heat. Then follow the ſeveral Pla- 
nets, ſurrounding him, not one here, 
and another there, at all adventures, 
in a rude manner, like a Work of 
Chance, but at due Diſtances from 
the Sun; at proper Diſtances from 
one another; and in ſuch well ad- 


| juſted proportion of their Velocities 


and Gravities, as makes the Squares 


| of their Revolutions in proportion to 


the Cubes of their Diſtances. And 
this is what is diſcernable in the 
whole Solar Syſteme, not only in the 
Primary Planets that revolve round 


the 


3 


. Proportion of Book It 
the Sun, but in the Secondary Pla- 
nets allo that revolve round them. 
Thus it manifeſtly is in the Five 
Moons that accompany Saturn, and 
the Four accompanying Jupiter. 
And a moſt ſagacious Contrivance 
this is, manifeſting the Preſence, and 

Conduct of the CREATOR, in 
thus chuſing this Proportion I ſpake 

of, rather than any other. For ſhould 
the power of Gravity (for inſtance) 
have been ſo conſtituted, as to de- 
creaſe in the Proportion of the Cube 
(inſtead of the Squares) of the Di- 
ſtances reciprocally; although it 
might be poſhble to adjuſt a Velo- 
city, and I may add, a Direction 
too, ſo as to make Bodies deſcribe 
perfect Circles, yet the leaſt Excels 

| or Defect of Velocity, or the leaſt 
| Obliquity of the Direction, would 
| make them deſcribe Spiral Curves, 
either aſcending in infinitum, or elle 
deſcending to the Center. And ſup- 
poſing 
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poſing the Orbs (in which thoſe Bo- 
dies move, and which are ſuppoſed, 
as 1 faid, to be made in proportion 
of the Cubes) to be perfectly Circu- 
| lar, the leaſt adventitious Force, e- 
| ven but of an Atom, abating or in- 
| creaſing the Velocity, or changing 
the Direction, would bring on the a- 


— 


foreſaid Inconveniences. And if the 


delled, and cautiouſly methodized 
this part, this Syſteme of it where 


we live, and behold the thing, no 


great doubt can be made but that 
he hath done the ſame in the other 
Syſtemes thereof alſo; that every 
Syſteme is ſet at a due Diſtance from 
one the other, and every Body in 
each Syſteme at its due Diſtance alſo 


from their Sun, or Fixt Star. 


AND now who can reflect upon 
theſe things, and not perceive and 


admire the hand that acteth in them, 
the 


great CREATOR and Contriver of 2 
| the Univerſe hath thus wiſely mo- 
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Contrivance and Power of an inf. 
nite Workman! For where we have 
ſuch manifeſt ſtrokes of wiſe order, 
counſel, and management, of the 
obſervance of Mathematical Propor- 
tions; can we conclude there was a. 
ny thing leſs than Reaſon, Judg- 
ment, and Mathematical Skill in the 
caſe? or that this could be effected 
by any other Power, but that of an 
Intelligent Being, who had Wiſdom 
and Power ſufficient for ſuch a Work: 
according to the reaſoning of the 
Stoic in Cicero, who pleads thus (a): 
{If thou ſhouldji fee a large and fair 
Houſe, thou couldſt not be bronght to 
imagine that Houſe was built by the 
Mice and Weeſles, although thou 
ſhouldft not fee the Maſter thereof: 
ſo (ſaith he) wonlaſt thou not think 
thy ſelf very plainly to play the fool, 


if thou ſhouldſt imagine fo orderly a 


— —ĩy—ä——— —ͤ—. 
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(a) Cic. de Nat. Deor. L. 2. c. 6. 


frame 
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| frame of the World, fo great a vari- 
| ety and beauty of Heavenly things, fo 
| prodigrous a quantity and magnitude 
„, Sea and Land to be thy Houſe, thy 

| Workmanſhip, and not that of the im- 
| mortal Gods, And ſo when we ſee 
ſuch good order, ſuch due propor- 
| tions in this Region of the Univerſe, 
and have good reaſon to conclude 
| the ſame may be throughout the 
| whole, can we, without great vio- 
| lence to Reaſon, imagine this to be 
any other than the Work of GOD? 
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That the bare Motion of th: 

Heavens and Earth are 1 


Demonſtration of God. 


treating concerning the 50 
Motion of the Heaven) Ibn 
Bodies, it will be neceſ- 
ſary to take in that of 

the Earth too, it being not eaſy to 


ſpeak 
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| ſpeak of one without the other. And 
here there are two things that are 
manifeſt Demonſtrations of the pre- 
ſence and management of GOD, 
namely, that ſuch Bodies ſhould 
Imove at all, and that their Motion 
is ſo regular, l 

1. THAT all thoſe vaſt Globes 
of the Univerſe ſhould have a Moti- 
on, muſt of neceſſity be from ſome 
Being that had Power enough to put 
them in motion. For as Lactantius 
well argues, (a) There is indeed a pow- 
er in the Stars, (and the like may 
be ſaid of the reſt of the Globes) of- 
er farming their Motions, but that is 
the Power of God who made and go- 
rerns all things, not of the Stars them- 
elves that are moved. For it is im- 
poſſible for ſuch lifeleſs, dull, un- 
vieldy Bodies to move themſelves, 
N but what Motion they have, they 
of a) Lactant. Divin. Inſtit. L. 2. c. 7. | 

F muſt 
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muſt receive from ſomething elſe x 
ble to move them. 

Now this ſome will ſay may be 
effected by the Hortices ſurrounding 
the Sun, the Earth, or other Prim 
ry Mover (+); or from a Vectoti 
Power, or Emanations of the Sun, 
(c) or other the like Primary Me. 
vers carrying about and puſhing on 
ſuch Bodies as move about em. By 
allowing that it is poſſible it might 
be fo, yet ſtill we mult recur to ſom: 
Firſt Mover, ſome Primary Agen, 
who was able to ſet that principi 
Mover into Motion: and then the 
caſe amounts to much the ſame, and 


the Argument hath the ſame force? 
whether we attribute the Motion of 
one, or all the ſeveral Globes to : 


the Power of GOD. For in ous 
Solar Syſteme, for inſtance, if i 


n 70 
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) This was Cartes his Notion, and of othenfi 
long before him. 
( This was Kepler's Scheme. 


ſhould 
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ſhould be thought that the Six Pri- 
mary Planets revolving round the 
dun, received their motion from his 
Revolution round his own Axis; yet 
let us think (as Plato argues) d? how 
# is poſſible for ſo prodigious a Maſs 
to be carried round for ſo long a time, 
by any natural cauſe ? For which rea- 
ſon (faith he) I aſſert God to be the 
Cauſe, and that it is impoſſible it 
ſhould be otherwiſe. Thus Plato and 
| his Argument is undoubtedly good, 
lince, as Ariſtotle argues (e), Every 
thug that is moved, muſt of neceſſity 
he moved by ſome other thing; and 
that thing muſt be moved by ſome- 
hing that is moved either by another, 
r not by another thing. If it be mo- 
ved by that which is moved by ano- 
wer, we muſt of weceſſity, ſaith he, 
come to ſome Prime Mover, that 1s 
at moved by another. For it is im- 


— eee — 
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(1) Plats in Epinom. = 
e) Ariſtot. Phyſic. L. 8. c. y. 
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Poſſible that what moveth, and is mo- 
ved by another, ſhould proceed in in- 
finitum. 

AND now therefore, if in our So- 
lar Syſteme, we ſhould imagine the 
Moon to be wheeled about our 
Earth, by the Motion and Vectorial 
Power of the Earth; and the Moons 
about Saturn and Jupiter by the Mo- 
tion and Vectorial Power of thoſe 
Planets; and all the Primary Planets 
to be turned round about the Sun by 
the Power of the Sun, yet at laſt we 
muſt find out a Mover of the Sun 
it ſelf, and thoſe other Primaries : 1 
Cauſe of ſufficient Power to wheel 
about thoſe prodigious Maſles, of 
ſuch vaſt Bulks, as have before been 
aſſigned to them, and which, be- 
ſides their own Weight, are, accor- 
ding to the former Hypotheſes, clog- 
ged and encumbered with the Vi 
Iuertiæ of all thoſe Planets whether 
Primary or Secondary, or both, 


which 
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which they drive round. And if 
this was the caſe, what Power can 
be found ſufficient for this Work, but 
that of the ſame infinite Hand that 
at firſt gave them Being! 
Ab lo for all the reſt of the 
| Moving Bodies of the Univerſe, fuch 
as Comets, the New Stars before ſpo- 
| ken of (/) and the ſlow Motion of 
the Firmament, or Fixt Stars in 
| 25920 (g) Years, This latter I ſhall 
lay no more of, becauſe it may not 
ariſe from any motion of the Firma- 
ment it ſelf, but from ſome other 
cauſe (5). But for Comets what 


— 


(f) Book II. ch. 3. 
( Ptolemy made this Motion to be one de- 
n WW gree in 100 years. But others ſince make it to 
95 be more. NIr. Street, in his Caroline Tables, 
makes it 1 gr. 200: Hevelius 1 gr. 24. 46". 50“: 
but Mr. Flamſteed agrees Riccioli's numbers to 
g come neareſt the truth, viz. 1 gr. 230. 200. in 
100 years, or Fo" in a year. According to 
which rate the Motion (called the Platonick 
ear) is accompliſhed in 25920 years. 
(%) Sir Jaac Newton demonttrates how this 
may ariſe from the Sphzroidal Figure of the 


1 Power 
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Power but that of the Almighty could 
give them ſuch prodigious Projecti- 
ons as their Trajectories or Orbs ate 
found to have? Oibs that run into 
ſuch amazingly long Ellipſes as ap- 
proach to Parabola's, that *tis won- 
derful how their Projectile Force 
ſhould carry them to ſuch immenſe 
Diſtances, and their Gravity at the 
ſame time bring them back, and in- 
comparably retain them in their 
Orbs. 
AND fo for the New Stars, which 
I have faid are ſo many Signals of 
Planetary Syſtemes diſperſed hereand 
there all over the Univerſe, they are 
all of them ſo many manifeſtation: 
and demonſtrations of an infinite Be- 
ing that hath imparted motion unto 


O | 
them: and they are a ſign alſo that 


Earth. Princip. L. 3. Prop. 2 1. & L. 1. Prop. 66. 
Corol. 20. See the matter alſo more eaſily demon: 
trated in Dr. Gregory's 4/iron. L. 1. Prop. 64. 


there 
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chere are other Globes, beſides the 
sun and its Planets, which are mo- 
wing Bodies, even that all the Globes 
in the Univerſe are ſuch, and con- 
ſequently ſo many Proofs of an Al- 
I nghty firſt Mover. 

Tus the bare Motions of the 
Farth, and of the Heavens are fo 
many arguments of a Divine Power 
therein concerned. But we {ſhall 
moreover find an infinitely Wiſe, as 
well as Almighty Power herein tranſ- 
acting, by what follows in the next 
Chapter. 5 
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Motions of every Globe. 


AVING in the preceding 
Chapter ſhewn that the gt 


ving Motion to ſuch immenſe, life 
leſs Globes, is the work of God, wi 
ſhall find much greater demonſtr- 
tions thereof, if we conſider tha 
thoſe Motions are not at random 
in inconvenient Lines and Orbs, but 
ſuch, as ſhew wiſe Deſign and Coun 
ſel. I ſhall here ſpecifie but tv 
Examples, becauſe I ſhall have oc: 
caſion to ſay more of this matte 
hereafter. One is, That all tht 
Planets ſhould (when their Motions 
were impreſt upon them) have the 
Directions or Tendencies given, not 
i 
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in Lines tending from the Center to 
| the Circumference, or very Oblique- 
| ly, but Perpendicular to the Radi. 
The other is, That the Motions 
and Orbits of the Planets ſhould not 
| interfere with one another, but tend 
one and the ſame way, from Wet 
| to Faſt, and lie in Planes bur little 
inclined to one another, or when 
inclined, that it ſhould be very be- 
neficially ſo, as I ſhall hereafter 
ſhew. Theſe and many other In- 
ſtances, and in a word, that every 
Planet ſhould have as many, and va- 
rious Motions, and thoſe as regular, 
and well contrived and ordered, as 
the World and its Inhabitants have 
| occaſion for, what could all this be 
but the Work of a wiſe and kind, as 
well as omnipotent CREATOR, 
and ORDERER of the World's Af- 
fairs? A Work which is as plain a 
Signal of GOD, as that of a Clock, 
Jor other Machine is of Man. Thus 
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 Tully's Stick (a) argues our preſent 
caſe from the Shepherd at Actinm, 


when from the top of an Hill he 
happened firſt to fee a Ship {ailing 


in the Sea, he was for a while in 


great amazement and ſurprize to ſee 
ſuch a moving inanimate Body, and 
could not imagine of what a Nature 
it was poſſible it thould be, until he 
perceived, by ſome taken, that it 


was made and managed by Man. 
Ho, faith he, ½% Philoſophers ought 


zo have FIG if haply they had any 


doubts at the fiſt N. of the World: 
afterwards when they ſhould behold 
its determined and equal Motions, and 
all things inanaged by eſtabli ;ſhed or- 
ders, and with immutable conſtancy; 
they ought then to underſtand that 
there is not only ſome Inhabiner in thu 
heavenly, this drome Houſe, but alſo 
8 Ruler and Moderator, and in a 
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(60 1 De Nat. Deor. x; 2. K. 37. 


manuel 
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manner, Architetd of ſo great aW ork, 


ſo noble a Performance. This Con- 
cluſion is ſo natural, ſo cogent, that 
any thing but ſtupid prejudicedBlock- 
heads (as thoſe Philoſophers were) 
would have naturally and eafily made 
it. But now, faith the Stoick (6), 
they ſeem to me not ſo much as to 
have auy ſuſpicion of the wonderful- 
neſs of the things of the Heavens or 
the Earth. And great reaſon the 
Stick had for his ſurmiſe. For fo 
manifeſt a Demonſtration of a Deity 
are the Motions of the Heavens and 
! Warth, that if men do not ſee them, 
it is a ſign of great Stupidity ; and if 
they will not ſee and be convinced 
by them, it is as plain a ſign of their 
Prejudice and Perverſeneſs, as will 
farther appear by conſidering what 
an incomparable proviſion is made 
for the World's good, by the parti- 


2 
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cular Motions which are given t to 
the Earth and Heavens, namely ths 
Diurnal and Periodical Motion: 


eee eee oo eee 


nr. III. 


Of the Diurnal Motion j 
1. 4¹ the ſeveral Globes. 


$ to the Diurnal Motion, ther 
is great probability that our 
Earth, and all the Heavenly Bodiz 
have a Rotation round their ſeverl 
Axes; not all performed indeed in 
the 3 ſpace, or length of time 
but ſome in longer, ſome in ſhone 
times; each time making what vt 
call a Day in thoſe ſeveral Globs 
equivalent, although not equal, t 
the circumvolution of our Earth i! 
24 hours. 

"This diurnal Rotation is viſible li 
man 


Chap. z. 0 A OE, . 
many of the Heavenly Globes, and 
highly probable in our own. In the 
dun it is very manifeſt from the equa- 
ble Motion of its Spots, which ſome- 
times appear on its Disk, and have 
been obſerved formerly by GCalilæo (a), 
Scheer (Y), Tarde (c), Malapertius, 


— — — — — — 


(a) Calilæus tells us in the III. Dialogue of 
his Sy/em. Mund. that he was the firſt that diſ- 
covered Spots on the Sun, in the year 160, 
which he ſhewed the next year to divers great 
perſons in Rome. That Scheiner ſent him two 
Letters by Yelſerus under the feigned name of 


* Apelles, to deſire his eee of them, that he 
le concluded them to be a terable, contrary to the 
er ecewed Opinion then, of the Heavens inaltera- 


hit), that they were contiguous to the Sun, 
and that their path over the Sun, ſomerimes in 
a Curve, ſometimes a ſtrait line, argued the an- 
mal Motion of the Earth about the Sun, and 

not of the Sun about the Earth; with more to 


| Wie ſame purpoſe, which may be ſeen in the ſa- 
bes cious Author in his 1 and 65 r 
) Vid. Scheiner's Roſa Urſina. 


c) Vid. Tarde's Afra Borbonia, who took 'em 
0 be {mall Stars interpoſing themſelves between 
he Sun and us. Of the ſame opinion alſo was 
"bs who gave them the name of Sydera 
[ufiriaca. 


Hevelins 
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Hevelius (d) and our Countryman 
Mr. Ga/corgne and Mr. Crabtrie (e); 
and ſince them by Mr. Boyl, Dr 
Hook, Dr. Halley, Mr. Flamſteed and 
others in England, and by Meſheur, 
Caſſini, Picart, and others abroad (/ 
and of late by my ſelf and other 
too. Theſe Spots have manifeſt 
a Motion, and the ſame Motion too, 


— — — 


—— — 


(a) See Hevelius's opinion of them at large ir 
bis Selenography, ch. J. and in the Appendix. 
(e) In their Letters (now in my hands) there 
is an ingenious Controverſy between thoſe tw 
great Men, Mr. Gaſcoigne, the Inventor of the 
Micrometer, and Mr. Crabtrie, concerning the 
Solar Spots that appeared about the year 1640. 
which Mr. Ga/coigne imagined to be great nun- 
bers of ſmall Planets revolving round the Sun, at 
a ſmall diſtance from him. Mr. Crabtrie's an: 
ſwer and opinion may be cen in his Letter which 
is publiſhed with my own obſervations about the 
Solar Spots from 1703 to 1711 in the Phil. 5 
Tranſ. No. 3zo. 3 
The Obſervations of thoſe great Men | 
(which are diſperſed about in Ph. Trani mite 
be ſeen at one view in Mr, Lowthorp's Abridg 


ment, Vol. 1. p. 274. | 
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15 that of a Globe moving round 
upon its Poles: for we may perceive 
them to be perpetually ſhifting their 
places from the Eaſtern to the Weſt- 
ern Limb of the Sun; and in thus 
doing, their daily Stages and Mo- 
tion exactly correſpond to the Mo- 
tion of a Globe; that is, thoſe Sta- 
ges are ſhorter, and the Motion of 
the Spots ſeemingly {lower towards 
the Sun's Limb, but near the Cen- 
ter of the Disk, larger and ſwifter ; 
and all in exact proportion to a dou- 
ble Line of Sines, or a Line of Sihes 
on each Semidiameter of the Disk. 
AND farther yet, theſe Solar 


pots, as they manifeſtly demon- 


ſtrate the Sun to be a moving Globe, 


turning round once in ſomewhat a- 


bove 2 5 days, fo they manifeſt them- 


lelves to be ſomething adhering un- 


to, or nigh the Sun's globous body, 


by means of the different appearance 
they have in the different parts and 
politions 
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poſitions of the Sun: as in the mid- 
dle of the Disk, if they are round, 
towards the Limb they become more 
and more oval or long, juſt as ſuch 
a like Spot on a common Globe 
would appear when it is turned ſo az 
to be viewed by us ſideways. 

AxD laſtly, another thing ob. 
ſerveable in and from theſe Spots is 
that they deſcribe various Paths or 
Lines over the Sun, ſometimes ſtrait, 
ſometimes curved towards one Pole 
of the Sun, ſometimes towards the 
other, exactly correſponding to the 
different Poſitions of the Earth in re- 
ſpect of the Sun throughout all parts 
of the year. 

Tus in that vaſt Maſs of the 
Sun we have manifeſtly ſuch a diur- 
nal Motion as I ſpake of, or Circum- 
volution round its Axis; a Motion 
conſtant and regular, and doubtleb 
of as great uſe to ſome office or other, 


in ſome part or other of the Univerſe, 
2 a 
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L che Motions of the Earth, are to 
the Inhabitants thereof; and a Moti 
e Mon therefore this is, demonſtrating 
ie concurrence of the Almighty. 

e 

D 


NEITHER is it the Sun alone that 
molt, if not all the Erraticks about 


diſtance from us, that we have not 
been able to perceive whether or no 


other Planets have it, ind there is 
full as much occaſion "3 it in Saturn 


to be made: but that he hath ſuch a 
ike Diarnal Motion, accommodated 
s weil to his ſtate, as it is in the 
Farth and the reſt of the Planets. 
Fo Jupiter is diſcovered to have 
manifeſtly 2 Motion round upon its 
\xis from Eaſt to Welt, in the ſpace 


of oh. 56, as Monſ. Caſſini (g by by 


— — — 


Mathers. & de Phy/ique for Jan. 1692. 
G 2 
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undergoes a diurnal rotation, but 


him. Haturu indeed is at fo great a 
he hath ſuch a rotation; but as the 


in them, ſo there is no great doubt 


80 See his Obſervations in the M.-myirs 5 


many 
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many repeated Obſervations in th 
year 1665, and other following D 
years, firſt found from the Spots ob- 
{ervable on it; of which there ar 
two kinds, which I my ſelf have of T 


ten ſeen as well as others before me 
a ſhort account of which (although 
it be a Digreſſion) may not be und- 
ceptable to many Readers. One 
kind of thoſe Jovral Spots is only the 
Shadow caſt upon the Planet by the 
Satellites intercepting the Light ofthe 
Sun, when they are interpoſed be. 
tween the Jz# and Jupiter: the o. 
ther are ſuch as are really in the bo- 
dy of that Planet, after the manner 
of thoſe we ſee in the Moon, but not 
permanent as they are. And by 
the motion of theſe latter Spots it 
manifeſt, not only that Jupiter re 
volves round in the time mentioned 
but that it is a moving Globe allo, 
by reaſon (as was ſaid of the Sun) 
thoſe Spots move ſwifter, and in lat 


Es gel 
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ger ger Stages towards tlie middle, than 
Lords the Limb of Jupiter's Disk. 

Alſo ſuch Spots as are round, about 
the middle, appear long or oval to- 
wards the Limb. or edge of the Disk; 

15 was before ablerved of the Sun's 
Spots. 

As to Mars aud He enus, they are 
oth diſcovered to have Spors, or 
Parts lighter and darker, as well as 
jzp:ter, and to have a motion allo 
15 he hath. Of thoſe Spots i in Mars, 
Dr. Hook had divers views in the 
fear 1665, which he hath given us 
oures of (Y): and from thence 
oncluded that Planet had a Mo- 
on, alchough he could not deter- 
ine in what time it was performed. 

ut Mr. Huygens expreſly ſaith (5) it 
6 performed in the {pace of 24 h. 


ed 

" | But for the motion of Venus, 

_ IF, Callin: erceive 5 
od a/jin could pere oh 
lar 1 5 


0 See Philoſ Tranſ No. II, 14. 
oem Coſmotheor. p. 24. 


G 2 Spots 
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Spots to change their place, and 
that the Planet had a Motion, al. 
though he could not make out wha 
1t was (0 

Tus are the Primary Planer 
diſcovered to have a D:inznal Rois. 
71971, or fomewhat very like it at leal; 
all except Saturn, as! laid, and Me: 
cn, and our own Glabe. And x 
to theſe w e have very little, or no 

reaſon to imagine but that the 
move as well as the reſt; only t 
cannot perceive it in Mercury, b 
reaſon of its proximity to the Sm 
and that its Elongations are nent 
ſo great, nor ſo long, as to enad 
us to Live any good and ſufficicn 
Views of him with our Teleſcopes 

Ap as for our own Globe it 


very vittble that either that mon \ 
round in 24 hours, or that the M2 
Ee Wl : 
( Mr. Caſſini's reien diſperſed! in 
Phil. Tranſ. may be ſcen at one view in Mr. 


tborp's Abridg. Vol. I. p. 383, & 425. 
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ind all the Heavens move round it 
in the ſame time. And which of 
| theſe two is the molt agreeable to the 
uſual courſe and methods: of Nature, 
which performs all its works in the 
moſt compendious facile way, let e- 
rery one judge. And is it not far 
the moſt compendious, ready, and 
ealy way, that the Terraqueous 
Globe ſhould wheel about in 24 hours, 
than that ſo many vaſt Bodies of the 
Heavens ſhould be turned about it 
in that time? Is it not as poſſible, 
yea as probable, that our leſſer Globe 
hould be ſo turned about, as thoſe 
more maſly Globes of the Sun, Sa- 
lun, and Jupiter are about theit Ax- 
es! Rat I ſhall not enter into a de- 
tail of the Arguments for the Earth's 
Motion, and the Objections made 
againſt it, becauſe I have done it in 
the Police. 
Tnvus having taken a ok 
of the Diurnal Motions of the great 
G 3 Globes 
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Globes of the Univerſe, that fall bel 
under the cognizance of our Inſtry. 
ments, and found that many, and 
probably all of them have a Rota. 
tion round in a determinate time; if 
to this we add the Convenience and 
prodigious U/e of this Motion to the 
ſevera] reſpective Globes, we hal 
find that an infinitely Miſe and 
Kind, as well as Omnipotent Beny 
was the Orderer thereof. For were 
thoſe Globes always to ſtand ſtill, e 
ſpecially the Erraticks that owe thei 
Light and Hear to the Sun, in this 
caſe, one half of them would be dt 
zelled and parched with everlaſting 
Day, whilſt the other would be in- 
volved ineverlaſtingNight and Dar“ 
nels. And what the conſequence 
would be, we may beſt judge from 
what would befall our own Globe, 
without the kindly Alternations o 
Day and Night: and that is, that it 
at leaſt a great part of it, would 

”. ſcarce 
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ſcarce be hab it able, it wouldneither 
agree to the ſtate of Man, or any 
other Animals; nor to that of Ve— 
getables, or indeed any other Crea- 
ture. For one half of the Globe 
would be burning up, at leaſt too 
much drying, and exhauſted with 
the Beams of the Sun, whilſt the o- 
ther would be immerged in, and 
deadened with too long Night. And 
in ſuch a caſe, how could the great 
Works of Nature, ſo ſerviceable to 
the World, be performed? How, 
for inſtance could the Vapours be 
raiſed to ſupply the Earth with cool- 
ing Clouds and fertile Showers ? How 
could the Winds be excited to fan the 
Atmoſphere with their pleaſant and 

I bealthful Gales? How could the 
Tides be produced, which by their 
conſtant agitations keep the Waters 
lwect and clean, and prevent their 


poyſoning the World? 


G 4 AND 
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AND as the Courſe and Fun&i- 
ons of Nature, would be thus affect 
ed, ſo would the State of the Cres. 
tures be no leſs. For how could 
thoſe of the Vegetable Kingdom he 
animated and excited by the kindly 
Heat of the Day, and then again 
tempered and invigorated by the nd 
leſs kindly Dews, and Influences af 
the Night? How could Men and al 
other Animals diſpatch their Buſinek, 
gather their Food, and perform al 
the various labours and offices of the 
Day, and then recruit and repol: 
_ theralelves with reſt, ſleep, and dur 
Perſpiration, and whatever elſe ma 
be owing to the ſalutiferous Influen 
ces of the Night, and abſence of thy 
Sun? 

Tust and ten thouſand as grei 
Inconveniencies as theſe, would b 
the certainEvents of the want of thi 
Diurnal Motion of our Globe. Ant 
as the reſt of the Globes have . 

Shale 
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Shares in the like Motion, ſo we 

may very reaſonably imagine that it 
is no leſs uſeful and beneficial to them 
than it is to us, and that the Incon- 


veniences of the want of it would be 
5 great. 


ee e e e eee ee 


CO Cnar. IV. 
Of the Annual or Feriodica 

Motion of the Primary 
Planets. 


TYIESIDES the Motion treated 
of in the preceding Chapter, 
there is another, which is as clear 
a Manifeſtation of the great CREA- 
TOR as that, namely the Periodi- 
cal or Anunal, which is viſible in 
ſome of the great Globes, and pro- 
bable in many others. Among the 
Fixt Stars it is highly probable ſome- 


thing 


— - 
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thing of this Nature is: as appear; 
from thoſe New Stars which I have 
before taken notice of, which, 25 
I have ſaid, ſometimes become viſi- 
ble to ns, in one Part of their Or- 
bits, and again diſappear in other 
Parts of them. But theſe Syſtemes 
being out of the Reach of our beſt 
Glaſſes, I ſhall paſs them by, eſpe- 
cially becauſe in our own Solar Sy— 
ſteme we have abundantly enough to 
entertain us in this Demonſtration of 


GOD. 


For it is very viſible, without 
the help of the Teleſcope, that eve- 
ry Planet of the Solar Syſkeme hath 
thisPeriodick Motion lam ſpeaking of 
For it is manifeſt that either the Sun, 


and the Planets move about the 
Earth, the one in the ſpace of a year, 


and the reſt in other times; or that 
the Earth and the other Planets move 
about the Sun in ſuch times. But let 


us (as I have all along done) ſpp 
hi 


— — — — — 
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che latter, that the Sun is fixt in the 
Center, without any other but its 
Diurnal Rotation in 25 + days: in 
this caſe we ſhall ave the ſeveral 
| Primary Planets revolving round the 
Sun in an excellent and due order, 
by the exacteſt Rules of ſuch a noble 
Structure, ſuch an admirable Oeco- 
nomy, and that is in Times (as I ſaid) 
m ſquare proportion to the Cubes of 
their Diſtances. So that we ſee Mer- 
cury to perform its Period in near 
ss Days: Venus (the next in order 
to the Sun) its Period in ſome- 
what above 224 Days: then the 
Earth with its Companion the Moon 
in 3655 Days: then Mars in about 
687 Days: next him Jupiter in a- 
bout 4333 Days: and laſtly Saturn 
in ſomewhat above 10759 Days. 
To this ſo {tri& an order of the 
Periods of thoſe Planets, we may add 
the conſideration of the different 
Paths of their Periodical and Diur- 
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nal Motion: that they lie not in 1 
very different Plane, as quite acroſz 
or the like; nor exactly in the ſame 
Plane, but a little croſſing one ano- 
ther; the Diurnal Courſe lying in 
or parallel to the Equator ; but the 
other in the broad path of the 20. 
diack at an inclination of 23. De- 
grees. 85 
Ab a glorious Contrivance thi 
is for the Good of our Globe, and 
doubtleſs no leſs for all the reſt that 
ſympathize in the like Motion. For 
was the Earth's Periodick Motion to 
be always in the ſame Plane wit 
that ofthe Diurnal, ve might indeed 
be ſometimes nearer to, and ſome- 
times farther from the Sun; bu 
at the ſame time miſs of thoſe kind 
ly increaſes of Day and Night, to- 

_ gether with ſuch uſeful directions 0 
the Sun-beams, which the advance 

of the Earth to one or other of the 
=. 
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Poles cauſe (a): which two things 


are the real Cauſes of our Seaſons of 


—  — 


11. 


(a) There are two Cauſes of the great diffe- 
rence between the Winter and Summer, Heat 
and Cold. One is the thorter or longer continu- 


ance of the Sun above the Horizon: in Summer 


long, which increafeth the Hear, as much as it 
lengthens the Day: in Winter ſhort, which di- 
miniſhes the Heat, as it ſhortens the Day; and 
augments the Cold, as it lengthens the Night. 
The other Caule is the Oblique or Perpendicular 
Direction of the Sun's Rays, the Oblique being 
weaker than the Perpendicular ; as is evident 


from Galileo's Experiment, in his Sema Mundi 


Dial. 1. by holding a Paper turned up at right 
Angles, or a Book half open; over againſt an il- 
luminated white Wall ; where it may be obſer- 


ved that the Side oppoſite to the Wall, which 


the Rays ſtrike perpendicularly, 1s far more light 
and white than the other Side, on which the 
Rays fall obliquely. The ſame it is in the Inci- 
dence of the Sun's Rays on any Plane, namely 
the Rays are ſo much ſtronger, and the Plane 
the more warmed and enlightened, as the Rays 
are more or leſs Perpendicular ; and that on two 
Accounts. 1. Becauſe the Perpendicular Rays 


ſtrike with greater force than the Oblique. As 
in Fig. 4. the Rays RR ſtrike the Plane 4? 


more forcibly than the Plane OB. The ACti- 
on or Force of which Percuſſion is (like that of 
of all other Impulſes) as the Sine of the Angle 
of Incidence, So the Force of the Rays RR 


Summer 
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Summer and Winter, Spring and Au- 
tumn, and not our being nearer un- 


9 


upon the Oblique Plane OB, is as the Sine on. 
ly of ROB, whereas their Force upon AP i; 
as the whole Sine of 90 Degrees, or Ange 
ROP. 2. Another Reaſon is, That a greatet 
Number or Quantity of Rays fall within the 
Compaſs or Area of any Plane in a Perpendicula 
than Oblique Direction. This will be manifeſt 
from the bare Inſpection of Fig. 4. Where i 
may be obſerved that all the Rays between RR 
and Op fall on the Plane 4 P; but only about 
one half of them would fall upon an Oblique 

Plane of the fame length, if it was Ob : or (which 
is the ſame thing) near as many Rays would fal 
oft O, turned up to O5, as fall upon it. Alf 
it may be obſerved farther, that as the Line OB 
is longer than Op ſo are the Spaces between the 
Rays larger in O than Op; and conſequently 
fewer Rays fall on O for its length, than on 
Op for its length, or the Rays ate denſer, or 
more compact in Op than OB. And when 
they are fo, they are ſo much the ſtronger, 28 
evident from the collecting and condenſing the 
Sun's Rays by a Burning: 

VM hat the particular Power of the Sun's Rays 
is in all Directions, Quantities, and Impulſes, 
falls under Mathematical Calculation; but I need 
not trouble the Reader with it, but ſhall refer 
tothe ingemous Dr. Wolſius (Mathematical Pro- 
feſſor of Hall) his Elementa Aerometrie. And u 
for the proportional Degree of the Sun's Heat 


to, 
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to, or farther from the Sun. For 
thoſe Benefits (we at leaſt that inha- 
bit towards the Northern Pole) have 
at the contrary Seaſon, when we have 
moſt need of them, ig. the Sun's 
Proximity, in Winter; its greater 

diſtance from us in Summer; as is 
manifeſt from the Increment of its 
apparent Diameter in Winter to 32 
47”, and the Decrement thereof in 
dummer to 31. 40”. (C). 


— * 
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W in all Latitudes, and all its Altitudes, our moſt 
acute Savilian Profeſſor, Dr. Halley, hath given 
us a neat and clear method for computing it in 
Philoſ. Tranſact. No. 203. 

(5) Monſieur de Ia Zire in his Tabul. Aſtron. 
makes the Sun's Semidiameters to be Dec. 30. 
[1622 and Jun. 30. 15 49”. But Mr. Flamſteed 
in his Lunar Tables added to Mr. Horrox's Poſt- 
bumous Works makes the greateſt to be 16 230, 
the lealt 15. go”. and the French Academiſts 16. 
23.and 15. go". V. Recueil d' Obſery. Les Ele- 
ien d' Aſiron. p. 22. | 

Beſides the Alteration of the Sun's apparent 
Diameter, its ſwifter Motion in Winter about 
tne Solſtice by about a 15th part, is an Argu- 
ment of its being then nearer the Earth. From 
xhence it comes to pals that from the Vernal to 


AND 


ks. 
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AxD now for a Concluſion of 
this Chapter concerning the Perio- 
dick Motions of the Primary Planet 
we may take up the Argument of Hu 
go de H. Vittore (c), IV ho command. 
eth the Sun to deſcend through the 
Winter Signs? And who again cauſel 
him to aſcend through the Summen 
Hans“ Who leads him from Eaſt 1 
Weſt? And who again brings hm 
back from the Weſt to Eaſt? All theſe 
things are very wouderful, but to G 


* Poſſe ible. 
| the SG 3 there are thou 8 Day 
more than from the Autumnal to the Vernal. 
(c) Quis ſolem per hyberna deſcendere ſigna pre. 


cipitꝰ Quis rurſum per &ſtiva ſi ſigna aſcendere I 
cit ? Dis eum ab Oriente in Occidentem uti! 
* Quis iterum ab Occidente in Orientem revebit! 
: Hec cuncta ſunt mirabilia, ſed ſoli Deo "nm fl 
Didaſcal. L. 7. c. 8. 


Cuan, 
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SDS eee Seeed 
Crap. V. 


Of the Periodical Motion of 
8 the Secondary Planets. 


AVING conſidered the Pe- 
riods of the Primary Pla- 
jets, let us next caſt our Eye upon 
hoſe of their Secondaries. And a- 
mong theſe we ſhall find the ſame 
ompleat order and harmony as a- 
ong the laſt. Thus Saturn's five 
Moons, and Jupiter's four, and our 
wn about the Earth have each of 
em their determinate times, ſome 
onger, ſome ſhorter intervals of 
me in the ſame due Proportion, as 

ſpake of among the Primaries. 

Br SsIDES which, there is another 
hing very conſiderable in this Perio- 
ical Motioh of thoſe Secondary 
H Planets, 


98 Periods of theSecondaries. Book I. 
Planets, and that is, that it is min n 
with a kind of cochleous Direction to- 
wards one or other Pole of the Pri. 
mary Planet; by which means ever 
Satellite by gentle Degrees changet 
its Latitude, and makes its viſits to. 
wards each Pole of its Primary 
This is well known among the G. 
cumjovials for inſtance, that they al 
have a flow and gradual progrel 
firſt towards one, then back again 
towards the other Pole of Juptr: 
and that each Satellite hath its Lat 
tude greater and greater according 
as it is farther or farther from 7 
ter's Body. Accordingly the Lat 
tude of each Circumjovial, afſigne 
by the diligent and ſagacious Caſþ 
ni (d), after 12 years obſervation 

are theſe, The greateſt Latitude 


. Les Hypoth. & les Tables des Satel. 
piter, $ 4. in the French Academiſt's large C- 
lection. 7 9 
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r 
- —— Ul 


Chap. 5. Latitude of Jupiter : 7 


the Firſt, or Neareſt, exceeds not a 
third part of Jupiter's Semidiameter : 
that of the Second, ſurpaſſeth but a 
little of a quarter of its Diameter: 
that of the Third a little exceeds 
three quarters of the Diameter: and 
that of the Fourth, or Outermoſt 
goes beyond Jupiter's Poles by a 
third part of the Semidiameter. All 
which mutations, he ſaith, are per- 
formed in the ſpace of 12 years. 
Thus the famous Caſſini. But I have 
my ſelf obſerved a greater vagation 
in the Third Satellite; that it ad- 
ranced near to, if not even with the 
rery Limb or Pole of Jupiter, and 
that its Stay in Jupiter's Shadow, or 
the Duration of its Eclipſe at that 
time, was leſs than is commonly aſ- 
hgned unto it, as it is reaſonable 
to imagine it ſhould be, becauſe 
the Satellite had only the outſide of 
the Cone of Jupiter's Shadow, and 
H 4 conſe- 


P r 


2 - uw . — 
2 75 — —— —— 2 
3 88 - —— — 
- — — 4 3% * 
— 
*** 2 = 
= _ P 


8 ww 
WW? © 4 . dad 
K 
—— — 


e 
| N 
« 
* * X : 
1 
[1 G 
| 
1 
} 
Y x 


2 * 


manner to each Pole, effect ſomeo 
the grand Works of the divine Proyi 


all parts of their reſpective Globs 
contract the length of their Night 


Moon here in our own Globe. 
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conſequently a leſſer part thereof ty 
paſs thorough at that time. 

As to the end and uſe of this þ 
obſervable a tendency in the Secon- 
daries towards each Pole of their 
Primaries, we may gueſs at it fron 
what hath been ſaid of the like ten- 
dency of the Primaries towards thef 
Sun, on which our Seaſons do depend: 
So thoſe Secondaries moving in lik 


dence from Pole to Pole, illuminate 


(as ſhall be ſhewn in proper place, 
move their Waters, and excite thei 
Tides, and perform other ſuch gre 
Works of Nature as with good rer 
ſon we attribute to the influx of or 


AND can fuch well contrived 
ſuch uſeful Motions that the Woll 
could not ſubſiſt without, that Na 
tut 
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ture could not do its grand Works 
without, can theſe be other than the 
Hat of an infinitely indulgent as well 
15wi/ſe CREATOR! Could this con- 
ſonancy be ſo univerſal, among all 
the Globes we can bring within our 
View, could their Periods and Di- 
ſtances be in the ſame due propor- 
tion all the Univerſe over, their 
Motions all fo alike, had they not 
had the fame Contriwer and Maker / 
But I ſhall cloſe this Argument with 
the Reflection of the moſt ingeni- 
bus Mr Molyneux (b), who ſpeaking 
of the ſeſquiplicate proportion of 
Moth the Primary and Secondary 
lanets, thus concludes. And from 
iM'ence may we juſtly fall into the deep- 
t admiration, that one and the ſame 
aw of Motion ſhould be obſerved 1 
des ſo vaſtly diſtant ſrom each o- 


ber, and which ſeem to have no de- 
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Fil 


Na 
url ) Dioptr. Nov. Par. 2. c. 6. Sect. 12. 
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pendence or correſpondence with each 
other. This doth moſt evidently dt. 

 monſlrate ihat they were all at fi 
put into im by one and the ſum 
unerring Hand, even the infini 

| Power aud Wiſdom of God, wh 
| hath fixed this Order among them al 
aud hath eſtabliſhed a Law whil 
they cannot trainſgreſs. Chance 1 
dull Matter could never produce ſul 
an Harmonuus Regularity in the Ms 
tion of Bodies ſo vaſtly diſtant: thi 
plaialy ſhews a Deſign and Inteniu 
in the firſs Mover. And with ſu 
mi ien to the Reverend and Lean 
ed Diwvines, I am apt to think tha 
one Argument drawn from the Ora 
Beauty and Deſign of things is min 
forcible againſt Atheiſm, than null 

1 tudes of Notional Proofs, &c. Thu 

Mr. Molyneux. But we ſhall fin 

farther Evidences of this Syprem 

Management in theſe matters frot 

what follows in the next Chapter, 

CH 
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C u A P. VI. 


The Conſtancy and Regula- 
rity of all the Motions of 
the Earth and Heavens. 


HAT theFarth and Heavens 
move at all, but eſpecially 
thar they have ſuch particular and 
beneficial Motions, appears, from 
the preceding Chapters to be the 
Work of God. And the Concur- 
rence of the ſame infinite Hand is 
s manifeſt in the Perpetuity, Con- 
tancy, and Regularity of thoſe Mo- 
ions. For without this Almzhty 
de and Manager, how is it poſ- 
ble that all thoſe vaſt and unweil- 
„ey Maſſes ſhould continue their be- 
onÞ<hicial Motions throughout all a- 
t. Nes? ſhould perform their uſeful Sta- 
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ges without any the leaſt intermiſ. 
ſion, interruption or diſorder that 
we know of? What Motion, wha 
Contrivance, what piece of Clock 
work was there ever under the whole 
Heavens, that ever came up to ſuch 
a perfection, and that had not ſome 
Stops or ſome Deviations, and ma- 
ny Imperfections? But yet none 
was ever ſo ſtupid as to conclud: 
ſuch a Machine (though never { 


imperfect) was made by any other 


than ſome Rational Being, ſome 
Artiſt that had Skill enough for 
ſuch a Work. As he in Cicero (a 


: argues from his friend Poſidoniuis 

piece of Watch-work, that ſhewed 
the Motions of the Sun, Moon and 
five Erraticks; that if it had been 
carried among the Scythians or Bri- 
tains, Quis millabarbarie dubitet, quit! 


— —„— 


(a) De Nat. Deor. L. 2. c. 34. 


5 I» 1— — 
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ea Sphera fit per ſecta Ratione? with 
more to the ſame purpoſe: no man 
even in that State of Barbariry would 

make any doubt, whether it was the 

workmanſhip of Reafon or no (5). 

And is there leſs Reaſon to imagine 

thoſe Motions I have been treating 

of to be other than the work of God, 

- which are infinitely more conſtant 

and regular than thoſe of Man! Or 

to uſe the laſt mentioned Hees At- 
gument, can it be thought that Ar- 

chimedes was able to do more in imi- 

tating the Motions of the Heavens 

(in his Sphere) than Nature in effe- 

ting them ? Ls 

AND now to reflect upon the 
whole, and ſo conclude what hath 
been ſaid concerning theſe ſeveral 

Motions: We may all along per- 

ceive in them ſuch manifeſt ſignals 


{OT 


— 


—— P . — 
— 


— 


(5) See the place cited at large in my Phy/ico- 
Theology, p. 2. | 
of 
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of a divine hand, that they all ſeem, 
as *twere, to conſpire in the demon- 
ſtration of their infinite CREATOR 
and ORDERER. For beſides what 
in all probability is in other 
parts of the Univerſe, we have a 
whole Syſteme of our own manifeſt. 
ly proclaiming the Workmanſhip 
of its Maker. For we have not | 
thoſe vaſt and unweildy Maſles of | 
the Sun, and its Planets, dropt here | 
and there at random, and moving 
about the great Hæpanſum, in un- 
certain Paths, and at fortuitous Rates 
and Meaſures, but in the compleat- 
eſt manner, and according to the 
ſtricteſt Rules of Order and Har- 
mony; ſo as to anſwer the great 


Ends of their Creation, and the di- 


vine Providence, to diſpatch the 
noble Offices of the ſeveral Globes; 
to perform the great Works of Na- 
ture in them; to comfort and che- 
riſh every thing reſiding on them, | 


b 
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by thoſe uſeful changes of Day and 
Night, and the ſeveral Seaſons of 
the Year. | 
THESE things are ſo evident to 
the Reaſon of all men, that Tully 
might well make his $79zc& to alledge 
| this as one of his principal arguments 
for the proof of a Deity (c); The 
fourth cauſe, ſaith he, and that even 
the chief, is the Equality of the Mo- 
non, and the Revolution of the Hea- 
dens; the Diſtinction, Utility, Beau- 
ty and Order of the Sun, Moon, and 
all the Stars: the bare view alone of 
which things is ſufficient to demon- 
ſtrate them to be no works of Chance. 
W 4 :f any one ſhould come into an honſe, 
be Gymnaſium, or Forum; when he 
" B ſhould fee the Order, Manner and 
mW Management of every thing, he could 
Leder judge theſe things to be done with- 


8 


6 ———— 


— 


(c) De Nat. Deor. L. 2. c. 5. 


_ out 


——— — 22 2 ß ?ê 2˙ç0‚ — — — 


of the Planets, he thus argues, / can- 
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out an Efficient, but muſt imagine 
there was ſome Bein g preſidiug over 
them, and whoſe Orders they — 
yJo web more in ſo great Motion, 
ſuch Viciſſitades, — the Orders if 
fo many and great things; — a May 
cannot but conclude, that ſuch great 
Acls of Nature are governed by ſome 
Mind, ſome Intelligent Being. 
AND ſo again afterwards (Chap 
21.) when, among other things, 


he had been ſpeaking of the Motions 


not poſſibly underfland, ſaith he, how 
all this Conftancy can be among the 
Stars; this ſo great Agreement if 
times through all Eternity, among 
fuch various Courſes (how this can 


be) without ſome Mind, Reaſon and 


Counſel. And a little after this, ,. 
ſpeaking of the Fixt Stars, he ſaith, Wc, 
But the perennial, and ' perpetual pe 
Courſes of thoſe Stars, together with N vel 
their admirable and incredible Con- 


ſtaucy 


— — w_ a a 2 
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. 


fancy declare a Drome Power and 
Mind to be in them. And this he 
takes to be ſo plain a caſe, that he 
that could not diſcern it, he thinks 
could diſcern nothing. And then 
he thus concludes, In the Heavens 
then, there is neither an) Chance, nor 


but on the contrary, there is all Or- 
der, Truth or, Exattneſs, Reaſon and 
Conftancy. Aud ſuch things as are 
void of theſe are counterfeit, falſe, 
and full of Error.————te therefore 
that thinks the admirable cœleſtial Or- 
der, and incredible Conſtaucy, on 


all things depends, to be void of a 
Mind, he himſelf deſerves to be ac- 
counted devoid of a Mind. Thus 
Y vith great Force and Reaſon 7ylly's 
„Hock rightly infers the Preſence and 
Concurrence of a Divine Being and 


al ¶ power from the Motions of the Hea- 


vens: only not being aware who 


any Temerity, nor Error, or Vanity: 


which the Conſervation and Good of 


that 
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that Being was, he erroneouſly ima- 
gines the Heavenly Bodies themſelves 
to have Divinity, and puts them 
therefore into the number of the 
Gods; which Errour is excellently re. | 
futed by Ladtantius in his Inſtit. Di 
L. 1. U 5. . 
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OFF THE 
1 
Of the ſeveral 
GLOBES of the Univerſe. 
22 8 K. K 4 8 f.. 85 . K & 


ö— — PTY NW 
The Conſonancy of all the 

Globes in their Spheri- 
cal Figure. 


RT AVING in the preceding 
ESR: Book manifeſted the Mo- 
ions of the Earth and Hea- 
Vvens to be the Contrivance 
and Work of G OD, I ſhall enquire 
in 


1 


— — 
—_— — „ W N — 


112 Figure of the Globes. Book V. 
in this, whether their Figure be of 
the ſame kind, viſely ſuited to the 
Motions, and in a word to the whole 
State and Convenience of the ſeveral 
Globes, ſo as to manifeſt it ſelf to 
be the Work of GOD? 

Now as to the Figure; it is ob- 
ſerveable in the firſt place, that there 
is a great Conſent therein, among 
all the Globes that fall under our 

view, and that is that they are all 
Sphzrical, or nearly ſo, namely 
Sphzroidal (a). Thus all the Fixt 
Stars, ſo far as we are able to behold 
them either with our naked eye, or 
our Glaſſes. Thus the Sun, and 
thus all its Planets, and thus the Se- 
condaries, or Moons accompanying 
Saturn, Jupiter, and our Earth. 
And although Venus, Mercury, and 
our Moon have Phaſes, and appear 
ſometimes Falcated, ſometimes Gib- 
a) See Phyſico-Theal, B. 2. ch. 1. Note:. 
bous, 
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bous, and ſometimes more or leſs 
found, and even Mars too, in its 
Quadratures, becomes Gibboſe; yet 
i: ſuch times as theſe Planets ſhew 
their full Phaſes, they are found to be 11 
phzrical, and only loſe this Figure vi 
by virtue of their poſition to the Fi 
fun, to whom they owe their Light. 
And this Sphæricity, or Rotundity 
manifeſt in our Moon, yea and in 
ſenus (H) too; in whole greateſt Fal- 
tions the dark part of their Globes 
may be perceived, exhibiting them- 


—_—— w_—wws —— — 


— 


(þ) What I have here affirmed of the Seconda- 
Light of Venus, I have been called to an ac- 
dunt for, by an ingenious Aſtronomer of my 
cquaintance. But I particularly remember, 
dat as J was viewing Yenus ſome Years ago, 
ith a good 34 foot Glaſs, when ſhe was in her 
*rigee, and much horned, that I could ſee the 
lkened part of her Globe, as we do that of the 
Hoo ſoon after her Change. And imagining. 
ut in the laſt total Eclipſe of the Sun, the fame 
ght be diſcerned, I deſired a very curious Ob- 
aver that was with me, and look'd through an 
icellent Glaſs, to take notice of it, who affirm- 
W- that be ſaw it very plainly. 


1 


* ſelves || 
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ſelves under the appearance of a dull 
and ruſty colour. 

AND as this Sphærical Fipur 
holds in every of the Globes at a dif 
ſtance from us, ſo we may reaſons 
bly imagine our own Globe to he 
conſonant to the reſt. But indeed 
we have great reaſon to conclude it 
to be ſo from the Curvity of its Sha 
dow in its Eclipſes of the Moon 
from the diſcovery of new Conſte 
lations in the Heavens, as we chang 
our Hemiſphere, and make approach 
es towards either Pole: from thi 
Surface of the Sea, which appears u 
be of this Figure, by our graduall 
diſcerning far diſtant Objects, Mou 
rains, Towers, Sails of Ships, & 
the parts of which are more and mo 
ſeen, as we approach nearer ant 
nearer to them: with other argu 
ments to the ſame purpoſe, which 
need not enumerate in a caſe no 
generally owned to be true, 


Car 
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Enn II. 


Of the Inequalities, or Hills 
andV ales obſervable in the 


Earth and Moon. 


AVING in the preceding 
Chapter demonſtrated the ſe- 
reral Globes of the Univerſe to be 
phzrical, it is not to be underſtood 
that theſe Globes are ſtrictly ſo, but 
n allowance is perhaps to be made 
for the difference between their Æ- 
quatorial and Polar Diameters, be- 
re ſpoken of: but eſpecially for 
thoſe little and inconſiderable Ex- 
reſcences of the Hills, very mani- 
ltly diſcernable in the Moon (c), as 


——— 


(c) Every one that hath viewed the Moon 
Wl but an ordinary Glaſs, eſpecially, when 
bot round, may eaſily perceive conſide- 


1 2 well 
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well as in our own Globe; which! 
call little and inconſiderable, eſpe. 


—— a — = = ——— ( — —_ — — 


rable Unevenneſſes; that ſome parts are mani. 


feſtly higher and others lower. About the Qua: 


ters, divers bright golden Spots may be ſeen i 
the thaded part, at ſome diſtance from the ei 
lighten'd part; and theſe may be perceived ty 
grow larger and brighter, as the ſhady part tum 
more and more towards the Sun; till at laſt you 


may ſee all the intermediate Vallies between thol 


Spots, and the other enlighten'd parts. Alfoi 
divers parts of the Moon, eſpecially ſuch as bor 
der on the ſhaded part, there may be obſervedi 
be certain Holes or Pits, black, dark, or thady 


when the parts encompaſſing them are illuſtrioy 
and bright. And this darkneſs, as if under ſom 


Mountain, lies alvrays on the fide next the Su 
and gradually goes off, as the Hole, Pit or Vu 
ley turns more and more towards the Sun, ti 
at lait the whole Valley is enlighten'd, and look 
like a depreſſed ground in the Body of the 4 
All which things are manifeſt Signals that! 
Moon's Surtace is not even and ſmooth, but i 
that of the Earth, full of Hills and Valleys. 
Which opinion, although now well grou! 


ed on ocular demonſtration, was as old or old 


than P/ztarch's days, who in his Book de Fa 


1% bi be Lung, at the beginning, cites it as Cieal 


—_ 


chus's opinion Ec *0T|EAKXE Ely oft * ed 
ue OcALIS i. e. That what is called 


Face of the Moon are the [mages and Appeal 
And about i 
cla 


ces of a gitat Seca in the Moon. 
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cially thoſe in the Earth, becauſe 
they are ſo in proportion to the 
Farth's Diameter; as will appear by 
coming to particulars. The Dia- 
meter of the Terraqueous Globe J 
have ſhewn in my Phy/1co-Theology () 
to be about 7935 Engliſh Miles ; but 
that of the Hills is no more than a 

fey Miles. Snowdon in Caernarvon- 
ie (the higheſt Mountain in all our 
land) is but 1247 yards (c); the 


middle of that Tract To 9: © auveuſuy 18. T&00w= 
1 i. e. As to that Face which appears in the 
Moon: as our Earth hath certain large Bays; fo 
we conceive the Moon is over-ſpread with large 
bollows and ruptures, containing Mater, or a thick 
dark Air into which the Sun-beams are not able to 
eter, and ſo no Reflection is made by them. 

As to other matters in which the Earth and 
hon ſeem to agree, as in Seas, and great colle- 

1 tions of Waters, an Atmoſphere, Cc. I ſhall 
ans chem by here as improper for this place. 
(0) Book 2. Ch. 2. Note. 

c) In the Journal of the late ingenious Richard 
Trwnley, Eſq; of Townley in Lancaſhire, I find 
this Note upon Sept. 6. 1682. This day Mr. A- TH 
dams called here who is taking a Survey, &c. He ' 
ola us that with repeated trials he had found lf 1 


i 11 
| = Ads 140 
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Alps themſelves bur about two Ey. 
gliſb Miles (d): nay the very Phe i 
Tenariffe, one of the higheſt Ridges 
throughout the Globe (unleſs we ex- 
cept the high Mountains of Per, | 


called by 70 Acoſta (e) Periacaca; 


— — ⅛TTd—ʒͤ — — — _-  - ——— 


— — — 


— 


8806 don- hill 1325 vards Higher than the Hub. 
water mark, and that the Orick} Iver ſtood at the 
beitom at 29 Iuches; at the top at 25'96: S$»that 
1320 gate 3%04. Then follows this Note, vie. | 
Ar. Adams coming ſince tells me, that the Height | 
of Snowdon was but 1247 yards, which gate 
04 
, i he reaſon of this difference of 73 yards, in| 
the height of Saaten, I take to be, that the| 
firſt meaſure was made by Mr. Adams himſeit, I 
the latter by Mr. Cafe with Mr. Adams's In | 
{\ruments: and probably the former is the | 
Height above the Sca: the latter only abore | 
lome plane. 8 
(d) Mr. Nich. Faris told me that he had meaſured | 
the Height of the Montage Alauditi, which is 
one of the higheſt Ridges of the Alps, and that 
he found it to be 2000 French Toiſes above the 
Lake of Geneva, which is equal to 128 16 Ergliſh} 
Feet, or 2˙42 Miles. | | 
(e) Acofialaith the Alps ſeemed to theſe Moum 
tains he travelled over, but as ordinary Houſes 


to lofty Towers. Sce my PHV Thee. B.. ch. i. 
Note 2. 


or] 
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or that near St. Martha ( ft); or 
thoſe called the Andes (g); this 
Ridge (I ſay) is computed to be but 
between 3 and 4 Miles perpendicu- 
larly above the Sea ()). All which 
Eminences compared with the Nia- 
meter or Semidiameter of the Ext 
no more than as a particle of 
s to a large Globe on which it 
reſterh. 

AND ſo likewiſe for the Mountains 
riftble in the Moon, although ſome 
of them are of that height (z), as to 


— 


10 3 Dampier ſaith that he is of opinion 
that the Hill near St. Martha is higher than the 
Pike of Tenariffe. Voyage round the World. 


p. 24. 5 

(g) Of the Andes of Chili and Peru, Capt. 
Dampier faith, Theſe are the higheſt Mountains 1 
mer /aw, far ſurpaſſing the Pike of Tenariſſe, or 
dnta Martha, and J believe any Mountains in 
tle World. Tbid. p. 9. 

(H) See Dr. Hooke's account of the Pike of 
Tenariffe from his Friend Mr. G. T. who went 
o the top of it; at the end of his Lectures concern- 
mg Springs. p 42 3 
00 By Kiccioli's Meaſures the Height of what 

be calls Mount Sinai, or St. Katharine's Hill, is 


14 reflect 
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reflect the Light, of the Sun from 
their lofty Tops ſome Days before 


unn... 


is 9 Bononian Miles, and that of Naverius 11, 
but according to his corrections the former 5 
but 8 Miles, the latter 11+. Which at the 
rate of 60920 Eng/i/h feet in a Bononian Mile, i 
about 13 and 9 Eli Miles; an height fo great, 
conſidering how much the Moon is leſs than the 
Earth, that I cannot but think that diligent per. 
ſon was miſtaken in his meaſures, and that the com- 
putations of FHeve/;us are much the beſt: who 
as he was as able as any man, and made more ac- 
curate and diligent Obſervations of the Moor's 
Face, than moſt men ever did, ſo he was more! 
likely to come neareſt the truth. And by hi 
reckoning, the higheſt Hills in the Moon are but} 
about three quarters of a Germ2;; Mile, and ſome 
of them bur ſcven ſixteenths, and ſome not x 
bove an Italian Mile. And conſidering the Bul 
of the Moon to that of the Earth, theſe are 
great Eminences for the Aſcon. 


And as the Lunar Mountains are of prodigious 
Heights, ſo many of them are of great Ex: 


tent. #fevelizs reckons the Lunar Taurus wi 


reach to 179 German Miles; Mount Sepher 150; 
and the Lunar Apennine\ above 100 German 
Miles. 0-6 

The Way how to mcaſure the Height of tht 
Mountains ot the Moon is not difficult, nor uni 
certain; which is, by obſerving the diſtance be 


tween the diſtant golden Spots, at their firſt ap- 


pearance (which are the tops of Hills) and the 


ever 
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c_— 


erer it reacheth the Vallies beneath 
them, yet on the Moon's Limb we 
can diſcern nothing of them: but 
ſo far from that, that, on the con- 
trary, the Edge through our beſt 


——— 


enlightened part of the Moon. Which Diſtance 
may be computed by Miles, or any other equal 
parts, into which we can imagine the Moon's 
Diameter divided. Thus in Fig. 7. AR is a 
part of the Moon's Circumference, one part of 
which AR is enlightened, the other part RB is 
in darkneſs. Hi is a Mountain, whoſe top His 
touched by the Sun-beams, ſhining from & the 
Sun to R, and reaching to H. Now ſuppoſing 
the Semidiameter of the Moon, RC, to be 274 
German Miles, according to Hevelius, the length 
of the Side R (or Dittance between the Top 
of the Hill, and the Edge of the enlighten'd part) 
vill be found alſo to be a loch, 20) or other 
WM part of that Semidiameter or Diameter; or ſome 
certain number of Miles. And then we have 
| the two Sides RC, 274 Miles, and R V, andthe 
right Angle included between them; by which, 
u both the other Angles, and the Side CH, may 
de found by a common Caſe of Right-angled 
Triangles. Out of which Side C, dedutting 
the Moon's Semidiameter 274, there remaineth 
the Height of the Mountain Hi. Conſult here 
F Hevel. Selenogr. ch. 8. Galilens Nunc. Sider. p. 14. 
tl Kiccioli Almageſt. L. 4. c. 8. Schol. 
Ve 


Glaſſes 
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Glaſſes looks like an even, ſmooth, 
and uninterrupted Circle (4). 


— 


p = 
— — 5 a 
rn... 


(k) The Edge of the Moon, which I here 
mean is that next the Sun; on which I could ne. 
ver perceive with my beſt Glaſſes any the leaſt 
Sign of a Mountain, but all to be exactly level 
and ſmooth. Only indeed there are ſome certain 
tranſient roughneſſes and uncvenneſſes on the 
Limb cauſed by Vapours, eſpecially when the 
Moon is near the Horizon, and in windy, and 
ſome other Weather. Ar which times, the Mo- 
tion of the Air and Vapours makes a pretty Crif- 
pation, and Rouling, like Waves on the Moon's 
Limb, which have the appearance of moving Fo 
Mountains and Valleys. But on the oppoſite | 
Side, if the leaſt portion of the darken'd pan 
or the Moon, extends beyond the enlighten'd 
part, Mountains may very manifeſtly be ditcern'd, | 
exactly reſembling ours on the Earth. A few | 
hours before and after the Full, I have with | 
pleaſure ſeen the appearance of conſiderable | 
Mountains and Bays. One of which Views, I | 
have given in Fig. 6. which is the Moon's ap- 
pearance, ſoon after the Full, on Sep. 12. 1714. | 

Theſe alone I conccive are the Mountains 
which the excellent Hevelius ſpeaks of in ſeveral | 
places of his Selenography, particularly in his an- 
{wer to Bettinus, and other Peripateticks, in 
Ch. 6. p. 143. who denied that Mountains could | 
de in the Moon, as well as many other things dif 
covered now by the Teleſcope. . 


ALTHOUGH | 
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AlrTHOU H then vaſt Mountains 
when ſeen near at hand, ſeem to be 
very conſiderable excreſcences of our 
Globe, yet ſince they are little, when 
compared to the Globe it ſelf, we 
may look upon our own, and all the 
reſt of the Globes as if they were 
perfect Spheres, or at leaſt Sphe- 
roids. And finding them to be 
ſuch, let us next enquire what rea- 
ſon There is to imagine this their 


Form to * been the great CRE- 
ATOR's Wor 
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eee TINT | 


Crae. III. 

The Under ſality and Uni. 
Formity of the Þignre of 
the ſeveral Globes of the! 
Unroerſe is a Sign of their 


being the Work of GOD, 


not of Chance or Neceſ-| 


ſity. 


HEN we ſee divers Pieces 
of curious Device and Work-} 
manſhip to bear the ſame marks of 
Art, to have the ſame maſterly| 
ſtrokes of Painting, Clock-work,} 
Architecture, &c. we conclude with 


great reaſon ſuch Pieces were made 


by the ſame skilful Hand. So when 
we ſee the ſame commodious Sphæ- 
rical Figure to be imparted to the 

Earth, 


— 


CPN — — — 


Chap. 3. wiſely ordered, 125 
karth, and all the Heavenly Bodies, 
we have as good reaſon to conclude 
them to be Pieces of the ſame Hand, 
Contrivances and Works of the ſame 
gilful Architect. For if the Uni- 
yerſe had been a Work of Chaxce, 
all the ſeveral Globes would have 
been of ſeveral Forms, one of this, 
another of a quite different Figure: 
one ſquare, another multangular, a- 
nother long, and another of another 
ſhape. Or if all the ſeveral Globes 
had been a work of Vece//ity, and 
their Figure had been owing to the 
natural Tendency, or Gravity of 
Matter, /g. that the ſelf- attractin 

Power of Matter did make all the 
Solids and Fluids of all the ſeveral 
Globes, as naturally run into a glo- 
boſe form, as a drop of Quickſilver 
doth : yet ſtill we may demand, how 
came Matter by this ſo commodious 
a Power? What made it affect ſo 


proper 


i. 
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proper a Form but the infinite CRE- 
ATOR's Fat? 

Bur not to conteſt that Point, 
but granting Gravity to be conge- 
nial and coeval with Matter, with- 
out enquiring how it came by that 
Power, and allowing that every | 


Globe af. the Univerſe had its Form 


from the ſelf- attracting Power of its 


Matter, yet ſtill we have undeniable 


marks of Final Cauſes, of wiſe Order, 


and an over-ruling Power in the caſe 


For let us imagine our Terraqueous 
Globe in its Chaotick ſtate; all its 


Matter, every particle of it divided, 


and floating about, and ready by its 
ſelf· attraction to run together into | 
its natural form, that of a Globe: 


In this hurly burly, this jumble of 


unguided Nature made by Attraction 


only, a confuſed globoſe Maſs can 


be ſuppoſed to be formed; but with- 


out any order, vithout that conve- 
nient lodgment of its parts, as the 
necel- | 


Chap. 3. | wiſely ordered. oo 


— —__—_— 


neceſlities of an habirable World re- 
quire, But inſtead of any ſuch ſigus 

of diſorder, or of Nature's acting 
with an unguided Power, we have 

the clean contrary ; all the Signals 

of a wiſe Contrivance, and excellent 

Art; as will appear in the following 

Chapter. 


ZOSSSASBSSSSSSSSS SES 


Cx. IV. 


The Terraqueous and other 
Globes appear to be the 
Work of GOD from the 


wiſe Diſpoſition of their 
Parts. 5 


S the Earth, and all the other 
Globes would have been of 


various Forms, if they had been 
made by Chance, or would have 
been confuſed Maſſes, if made by 


Neceſ- 
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12 8 The Moon and Jupiter Book V. 
Neceſſity, according to the laſt | 
Chapter: ſo in this I ſhall ſhew them 


to be the Work of a w/e and a hind 


Agent, from the commodious ſtru— 


cture and diſpoſition of their parts, 
ſo far as we have any knowledge of 
them. Thus the Moon hath great 
appearances of being no leſs com- 
modiouſly than the Earth divided 
into Hills and Valleys (as I have ſet 
forth in the 2d Chapter; ) into Dry- | 
lands, and great Collections of Wa- 
ters (a) and to be encompaſſed with 


0 


— 
— 


(a) That there are Seas, or great Collections 
of Waters in the Moon is highly probable from 
the Moon's Spots, which plainly ſeem to be Wa- 
ter on theſe two accounts, 1. Becauſe thoſe 
Spots appear to be in {trait and level long Planes 
when viewed about the Moon's Quarters, or at 
ſuch times as one half of them are enlighten'd, | 
the other half in darkneſs. In this caſe, when | 
we do not look directly upon thoſe Planes or lee | 
them wholly enlighten'd, but view them in| 
manner ſideways, their Surfaces look as the Se 
doth when we view it from the Shore, viz. 4 
large level Planc: only we may now and then 
diſcern a bright ſhining part ſtanding a little out 

an 


—— 
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n Atmoſphere as we are (9). 50 


* — 


of the large Levels, which are, no doubt, cer- 
tuin Rocks or Iflands in the midſt of thoſe Seas: 
a. The Darkneſs of thoſe Spots more than other 
parts of the Moor is an argument they are Wa- 
er, or ſome ſuch like Fluid, which imbibes the 
Sun's Rays more than harder Bodies, and doth 
not therefore fo vigorouſly reflect them as they 
do. Accordingly about the Afoon's Quarters, 
when thoſe Spots, as I ſaid, have the Appea- 
unce of long Planets, we may obſerve their edge 
to be a kind of hazy Border, which grows dark- 
erand darker, as the Rays are more and more 
adforbed. 
But indeed hard Bodies, if they have ſmooth 
lurfaces, although they reflect ſtrongly to one 
place, yet in other places they are leis viſible. 
Thus a Looking-glafs, a Diamond, Sc. reflect 
rigorouſly the Sun's rays towards one part, fo 
to dazle the eyes; but in other parts they ap- 
pear of a dark, blackiſh hue. Which by the 
bye, is the reaſon why Jewellers grind their Di- 
amonds with many ſides and angles, that their 
luſtre may appear many Ways. So Silver (as 
Cie obſerves, Dial. 1.) when boiled only in 
Argo! and Salt appears as white as Snow; but 
wherever it is burniſhed, it becomes obſcure. 
and ſo he tells us, rightly enough, the Moon 
would become inviſible to us, if its ſurface was 
not rough, but ſleek and ſmooth. See allo He- 
reli Selenagr. ch. 6. p. 151. | 
% That there 13 an Atmoſpbere about the 
Mou, ſee Book 7. ch. 3. Note 1. — 


K. Jupiter 


— — rs 


130 


Of Japiter's Belts Book. 
Jupiter although at ſo great a Di 
ſtance from us, hath manifeſtly, ve 
ſee, his lighter and darker parts, 
his Belts and Spots darker than the 
reſt of his Dick. Theſe Mr. Caſſin 
(who longer viewed this Planet than 
any Body elſe) takes to be Canals 
containing ſome fluid matter, ot 
Water, that more weakly reflects the 
Sun's Rays than the other Parts of 
the Planet do, and that they have 
ſome reſemblance with what hap-] 
pens here upon Earth. (c) For zf, faith 
he, one from on high in the Hearvei, 
ſhould ſee the Earth in ſome parti 
lar ſituations, the Sea which encont 
paſſeth the Earth would appear ver) 
like the great ſouthera Belt that en- 

compaſſeth the whole Globe of Jupi- 


ter: the Mediterranean Sea ui 


—— 


(c) Nouvelles Decouvertes de Jupiter; par M 
Caſſini in the Memoires de Mathem. & de Phyſ4i 
tor 7anuary, 1692. | 


mak 


— — „ 
— — 
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make an appearance not unlike thoſe 
Belts which are mterrupted or broken, 
which we ſee in this Planet : the o- 
ther Seas wonld make thoſe great black 
ſpots which never alter at all: the 
Continents and Iſles would ſeem like 
thoſe bright Spots that are alſo per- 
W 1nanent : the Snows would make thoſe 
gitering Sparkles | Brillants | that 
from ture to time diſappear: the Flux 
ad Reflux of the Ocean, and thoſe 
W ircat [nundations that happen ſome- 
ines here, would occaſion other Spots 
J appear and diſappear: the Moon 
Wold reſemble one of Jupiter's Satel- 
lues: in fine, the Clouds of our At- 
mſphere would reſemble thoſe broken 
merrupted Belts, aud thoſe tranſitory 
pots, which often change their Hige 
md Figure, and have Motions of dif- 
reat velocities. | 

Ta vs that ingenious and curious 
"Wblcrver. According to whole not 
mprobable opinion, this Planet J 
K 2 piter 


13 2 Spors in Mars and Venus. BookY, 


piter hath all its parts orderly placed, 
as it is here upon Earth. 

AN b fo for the reſt of the Plz. 
nets, whoſe Faces exhibit different 
appearances of brighter and darker 
parts, as Mars and Venus particularly 

do (d), it is highly probable that 
theſe may be ſuch a diſtribution, ſuch 
an allotment of Parts, as a in 
Jupiter, and which are more plainly | 
viſible in our own Globe. | 

Wald brings me to ſpeak par- 
ticularly of our own Globe, of which 


we have a nearer View, and can plain-f 
ly ſee the footſteps of Divine Provi-| 
dence in the wiſe and orderly Diſpe-| 
ſition of all its parts; which are ſo 
diſtributed, ſo placed, as may belt 


' miniſter to the ſeveral uſes and con- 


veniences of an habitable World. 
Thus for inſtance, the two grand 


— — — 


— 


(4) See Book 4. chap. 3. 
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parts 
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the Terraqueous Globe, inſtead of 
being jumbled into one Maſs, are 
admirably parted, and as nicely laid 
in proper places. The Earth depo- 
fited in uſeful Hrata; ſome for the 
ſervice of the Vegetable Kingdom; 
ſome for the generation and nouriſh- 
ment of Minerals and Metals; ſome 


for that of Stones and Foſſils; and 


ſome for the ſweetening and con- 


veyance of the Waters. And here 


it is remarkable, and an argument 
of a wiſe deſign and appointment, 
That all thoſe ſeveral Huta or Beds 
are lodged at proper and convenient 
Depths and Diſtances from the Sur- 
face; that for Vegetables, the up- 
permoſt, for every Man to culti- 
rate; and this divided into various 
Soils and Moulds for all the vari- 
ties of Trees and Plants; thoſe 
rata that contain the Minerals, 


Metals, and Foſſils, at ſuch depths, 


K 3 as 


parts, the Solids, and the Fluids of 
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as to be out of the way, when they 
may encumber or hurt us, but may 
be come at by us, when we hare 


occaſion for them: and as for thoſe 
Strata that convey the ſweet waters (e) 
it is very remarkable, that they are 
ſo univerſal, in all, or moſt parts 


of the World; that they conſiſt of 


ſuch proper pervious matter; that 


they remain ſo diſtinct from, and 
unmixed with the other Strata ; and 


that they lie at ſuch due depths, as 


either to break out in Fountains, or 
to be dug into, for Wells. But! 
{hall not enlarge on theſe matters, 


having ſpoken of them elſewhere. 


AND as this ſo commodious a 


diſtribution of the Earth, ſo that of 


the Waters is a manifeſt demonſtrs 


tion of the concern of a w/e Agen, 


although we ſhould aſcribe all that is 


_ 


ae 
—— — 


(e) See Phyſico-Theol. Book 3. ch. 2. 


poſſible 


—— cape 27 


poſſible to the neceſſities of Nature 
in the formation of the World. For 
the Waters, if we obſerve them well, 
are accurately diſperſed and lodged 
about the world for the proper offices 
thereof; in Seas, in Lakes, in Ri- 
vers, in Fountains, to ſatishe the 
Thirſt of Animals, to afford them 
ſome part of their Food, and to mi- 
nter abundant Supplies of Vapours 
for the Clouds, the Rains, and 
\Vinds: which Supplies muſt either 
have failed, or been too abundant, 
or have been attended with ſome or 
other great inconvenience, without 
uch a commodious intermixture of 
Wot the Land and Waters. 
| Tris Swayuyy, this orderly ga- 
eting together of the Waters, is im- 
Nied in Maſes's relation of this branch 
Wo! the Creation, Cen. 1. 9. Aud God 
i, Let the [J aters nnder the hea- 
tn be gathered together unto one 
ace. Where the word WP! denotes 
K 4 a re- 
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a regular and orderly gathering — 4 | 
the IV/aters, as if their Allotment | 
had been made, their Receptacles had 
been marked out by a Rule, or a | 
Plumb-line, by the CREATOR: | 


Fiat. 


THrvs it is demonſtratively plain, | 
that the Earth and Waters were laid | 
by a wiſe Hand; and therefore what- | 
ever concern Nature might have in 
giving a Sphzrical Figure to our | 
Globe, yet was the CREATOR the | 
principal Avent, the grand Mana- | 


ger of the matter. 


= PE a 2 


Cura. II. i 
The Convenience and Neceſ = 
ſity of a Spherical Figure 
to the Good of the Globes 


is an argument they were 


the work of GOD. 


ESIDES the orderly and com- 
modious placing the Parts of 
the ſeveral Globes ſpoken of in the 
aſt Chapter, there are ſtill other 
reaſons to aſcribe the Sphæricity of 
our own and the other Globes to a 
wſe Agent. For beſides that this 
figure is the molt agreeable to a 
World, as being the moſt capacious ; 
and the molt agreeable to a Maſs in 
Motion, as being at a due diſtance 
from the center of Motion and Gra- 
ary vity; ſo without this Figure there 
could 1 

4 it 
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could have beenno ſuch comfortable, 
and agreeable alternations of Day 
and Night, of Heat and Cold, as 
now there are, but ſome parts muſt 
have been for too long a time skreen- 
ed from the kindly approaches of 
the Sun and Moon, and conſequent- 
ly have lain under too long and un- 
comfortable a Darkneſs, and been 
chilled with miſerable Cold. And 
as to our own Globe, the Winds: 
could not have given thoſe kindly | 
and ſalutiferous agitations to the air | 
as they do, but they muſt have been 
too much retarded, if not wholly | 
ſtopp'd by the exorbitant angles, and 
jettings out of other Figures. And 
laſtly, the Waters which I ſhewed 0 
to be well intermixed with Dry- WY *c 
Land, would have had intolerable I 
Confluences; one part too much, 1 
another none at all; no Vapours, | th 
no Fountains, no Rivers: ſo that [| 
inſtead of an habitable, well ſtocked I ®! 


- 
nr nn On 
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world, far the greateſt part would 
have been either a Deſart, or an un- 
neceſſary Confluence of Water. 

Tus having made it evident, 


things: we have reaſon, had we none 
beſides, to conclude the ſame of all 
the reſt of the Globes of the Uni- 


rerſe, inaſmuch as they agree with 


their Figure, ſo far as we have any 
knowledge of them, and their State. 
Thus the Planets of the Solar Sy- 
ſteme have their Light from the 


Jon their own Axes, and revolve 
- Y round the Sun, and conſequently 
have their Days and Nights, their 


they have their Hills and Valleys, as 


al! the Signs that may be, as well as 
we; 


that particularly our own Globe re- 
ceived its Figure by the direction of 
the infinitely wiſe Architect of all 


ours in other things as well as in 


dun as well as we; they turn round 


dummers and Winters as well as we * 


| ſaid, their Land and Waters, by 


149 AJpherical the, &c. Book V 
we; and therefore agreeiag with our | 
Globe in ſo many of thoſe very 
things wherein their Figure is con- 
cerned, had we none of thoſe Rea- 
ſons I have already mentioned, there 
would however be great reaſon to pre- 


* . 


ſume the ſame thing of them, as of ; 
our Earth, vg. that they received 
their Figure from the fame viſe 1 


CREATOR, and that (were ve 
near enough to behold them) they 
have as manifeſt Signals of it as we. | 
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Attraction or Gravity 


G3 TS 
Terraqueous, and the other Globes. 


CG III AGRI 2X06) 


Cray. I. 


ſervation of the Figure of 
the Earth, andthe Deſcent 
of Heavy Bodies. 


' We 
I» 
= 


tions and Figure of the 
| Globes, I ſhall in this con- 
der their Gravity or Attrailin, 


which 
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The Uſefulneſs of Attraction 
in the Production and Pre- 


7 AVING in the two laſt 
| Books treated of the Mo- 


| i; l 
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which according to the modern Phi. 
loſophy (which hath great reaſon 
and probability on its fide) hath a 
great agency in both theſe matters, 
both in effecting and preſerving the 
Figure of the Globes, and govern- 


ing their Motion. 


As to the agency of the natural 
Attraction of matter in the production 
and preſervation of a ſphærical Figure, 
as that of the ſeveral Globes is, beſides | 
what hath been before ſuppoſed, it 
may be collected from the ſphærical 
Figure which molt Fluids take, when 
there is no obſtacle to hinder their 
doing fo. Thus I have ſaid ©nick/loer | 
manifeſtly doth, eſpecially in ſmall | 
drops or quantities; in which caſe their 
own ſelf-attracting power, is equal 
to, or exceeds that of the Earth: ſo 
doth Lead and other Metals when in 
fluxion (a); ſo doth Water, Oyl, and 


— — — — 


1 


(a) This is very manifeſt from the making 


of Shot, The way of doing which, is by run- 
ing 


4 


— — 1 — 


1 
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n ſhort all Liquids, which run near- 
y into a ſpherical form, when hung 
on a {mall ſurface; as at the Point 
of a Pin; or into an hemiſpherical 
Figure, ON a broader ſurface; their 
delf-Attraction cauſing the former, 
15 that of the Earth and the ſurface 
on which they lye doth the latter. 
Theſe Phænomena have indeed been 
aſcribed to divers Cauſes; moſt of 
them probable enough, except the 
Preſſure of the incumbent Air : but 
this is manifeſtly not the true Cauſe, 
by reaſon the caſe is the very ſame 
in the Air-Pump (when the Preſſure 
taken off) as in the free Air; and 


a —— — — — — — ks 


» — — NT 
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ung the melted Lead through a Ladle full of 
j | holes into cold water. In doing which they 
l ne care, their Lead be not too hot, becauſe 
the globules would then fly to pieces; nor too 
cold, becauſe it would then be long and have 


1 . . 

1 als; but in a due temper it turns round. They 
10 WW put Orpiment into their Lead, when they melt 
— Ind prepare it for Shot. 

ng 


therefore 
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therefore ſome other Cauſe is to be 
found: and what more probable, 
ſo probable as this of Gravy or 4: 
traction, which manifeſtly exerts i- 
ſelf in ſome, and is highly probable 
in all material things? (4) In the 


Earth it ſelf there is manifeſtly ſuch 


a thing as Gravity, which might s| 


well be the natural Cauſe of the Sphz- 
ricity of our Globe, as it is in that 
of lefler Maſſes, but then as I demon- 
ftrated in the laſt Book, it is alſo e. 
vident, that an over-ruling Power, 
and a wile Providence, not only gave 
Matter this Gravitating Power, but 
guided and managed it in the forms: 
tion of the World. 

AND now upon Suppoſition that 
Gravity had any thing to do in the 


. 
— — 


—_ * 


(b) For the Proof of this I ſhall refer to 

Sir //aac Newton's Opticks, Queſt. 3 1. of the lal 

| ſecond Edition, and in his Principia in many plas 
ces, particularly L. 3. Prop. 7, 6, 7 


produ- 
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production of this Sphzrical Figure 
am ſpeaking of; the ſame it muſt 
have alſo in the conſervation of that 
gure. For the ſame Power it ex- 


ed at firſt, it retains ſtill; which 


; as neceſſary {till to the preventing 
nd obviating all extravagant Excur- 
ſons, and Deviations from that Fi- 
ure, which may happen through 
xtraordinary Commotions and Con- 


ulſions in any of the Globes; ſuch 


lobe. 


Bur leaving theſe conjectural 
atters, let us come to a more e- 


ies to the Center of the Globe: 


lobe. For whatſoever the De- 
ys are among earthly things, 
oyſoever their Forms are changed, 


1 yet 


0 
tt. 


Js 


I, 


s Earthquakes are, and other ſuch 
e furious Concuſſions and Emo-. 
ons that ſometimes befall our o .- m 


ident Benefit of Gravity, and that 
the natural Tendency of all Bo- 


Chis is very manifeſt in our own 
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yet their Matter remaineth entir 
and returneth again to its grandP: 
rent the Earth: or to put it in 9 
lomon's Words, Eccl. 1. 4. One jo 
neration paſſeth away, and anith: 
generation cometh: but the earth g 
bideth for ever. EY 
Ab an admirable proviſion thi 
is for the perpetuity of the Globe 
and to continue the State and Hab 
tability thereof throughout all age 
which would otherwiſe waſte and dt 
cay, or run into the moſt irrepar 
ble and pernicious diſorders, 


A, 


| Cur IL 
The Guard which Gravity 
_ affords againſt the Centri- 
fugal Force of the ſeveral 
Globes. 


u ON a ſuppoſition that e- 
very of the Globes revolves 
round its own Axis (which I have 
luficiently proved in the Fourth 
Book) we ſhall find, beſides the Be- 
nefits already ſpecified, another very 
great uſe of Gravity to the Good, 
yea the very Exiſtence of our own 
and the other Globes, and that is 
the preſervation of their Integrity 
gainſt the Centrifugal Force of this 
their Revolution, or Diurnal Mo— 
tion. For without ſuch a Band, as 
Gravity, to keep their parts together, 

2 the 
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the whirling about of thoſe Globes 
would ſhatter them into pieces, and th 
diſſipate them abroad into the circum- al 
ambient ſpace. Thus muſt it needs I fe 
befall our own Globe, which'whirl I de 
about at the rate e of 1000 Miles I P? 
an hour (a), and is compoſed of ba 
Earth and Water, materials of much 
too looſe a texture to prevent the by 
diſſipation which the Centrifugal !“ 
Force of ſuch a Rotation muſt niece fat 
farily occaſion abe 1 5 0 Equatoril ot 
parts, a Rotation Kat would as es- th 
ſily throw off they ot rh, I m. 
eſpecially the Watt VE Ii the whirl I bo 
ing round of a WI feel or a Globe, do! 
would the looſe Duſt and Water mi 
lodged thereon. But by reaſon the — 
Gravitating Power exceeds the Cen. 10 
. —— 1 
(a) The Diameter of the Earth being 79677 Gir. 
| Miles, according to B. 1. Ch. 2. Note 1. rel (: 
Ambit thereof is 25703 1˙4 Miles, which being] the 
divided into 24 hours makes the Revolution toi low 
be at the rate of 1043 Miles an hour. A 


trifugd | 


| 
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rifſugal as 2174 exceeds 7' 54064 (b) 
that is above 288 times, therefore 
all parts lye quiet and ſecure in their 
teſpective places, and enjoy all the 
benefits, which I ſhewed do accom- 
pany this Motion without any diſtur- 
bance from it. 1 0 
Tu us is our own Globe guarded 
by its Gravity againſt the Centrifugal 


Force of its Rotation. But this is 


far more remarkable in ſome of the 


other Globes. "Thus particularly. in 
the Sun, "whoſe Ambit is, 2582873 
miles, and whirls round once in a- 
bout 2.5 days, and conſequently 
doth revolye at the rate of 4262 
miles an hour (c), which is above 


(5) This is the proportion or nearly ſo, of the 
Cravitating to the Ceutrifugal Force of the Earth 


under the Equator, as may be computed from = 


dir Iſaac Newton's Princip. L. 3. Prop. 19. 

(e) The Sun's Diameter being 822148 miles, 
. Numbers here afſigned will naturally fol- 
A * 99 0 

As to the Sun's Gravity or Attractive Power 


3 four 


— lr p, ꝗ⁵c pen. ]¶ ᷣ—— ow AF 
* 


150 The Centrifugal Force Book VI, Ch 


four times as faſt as the Earth; this M') 
In a little time would endanger its fa 


diſſipation without ſuch a proviſion Ide 


as Gravity 1s. che 
Bur what is this to the Cenr;. WY! 


fugal Force of Jupiter? whoſe Bul N 


far exceeds our terraqueous Ball, and MW"? 


whoſe Rotation is performed in leb MW © 


than half the time. But from a 
compntation of particulars we ſhall] 


better eſtimate the matter. The" 


Diameter of Jupiter being 1 2065; 0 
miles, its Circumference is 37904 
miles: which revolving round in 
leſs than ten hours, is at the rate of 
38159 (4) miles an hour at its & 
quator. And if the Denſity of ee 


— — — 


Ls 


it is (by the calculation of my Friend the acutd 6 
and learned Dr. Halley) to the Sun's Centrifugal 
Force, as 47000 to 1: the method for finding 
which, ſee in Note x. e i 


(4) Jupiter's Ambit being 379045 miles, a} 
bis Revolurion 9 h. 56 or 526 names) th 


15 
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Planet be proportional to its Di- 
tance from the Sun, as is now with 
great reaſon imagined, that is, if 
thoſe Planets neareſt the Sun, as 
Wercury and Venus, are proportio- 
nably denſer than thoſe more re- 
note, as Jupiter and Saturn; then 
s the Globe of Jupiter of a laxer 
exture than ours is, and in ſo much 
he greater danger therefore of be- 
ng whirl'd to pieces by ſo rapid a 
Motion, as that Planet manifeſtly 
hath, were not its parts kept cloſe 
gether and ſedate by ſuch a Band 
s Gravity (e) is. 


* 


n 


| Revolution in an hour is by the Logarithms 
bus, 


oet's or the Sun's Gravity to their Centrifugal 
L 4 Force 


796 minutes 2. 7772463 

379945 miles F. 786 

: : 60 minutes 2 17781513 
>... ͤĩ hr 

38159 miles 45815962 


e The Proportion of Jupiter's or any other 


IEE RUST ‚—eQůĩtm 
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Force may be computed from the moſt ſagaciay| 
Sir Iſaac Newton's Princip. L. + Prop. 8. & 19. 
But the before commended Savilian Profeſirl 
ſuggeſted ro me this eafier and quicker Rule} 
for ſuch Planets as have Satellites, viz. Tl 
Proportion of the C entrifug al to the Centrip:ul] 
Force, or Gravity of any {Sp at its Surface, in 
compounded of the Ratio which the Cube of the He. 
midiameter of the Planet hath to the Cube of thel 
Diſtance of any of its Satellites from the Center iff 
that Planet; and the Ratio which the Shuare «fl 
the Satellites Periodick time hath to the Square off 
the Periodick time of the Planet's Revolution] 
Thus for inſtance, the diſtance of Jupiter's outs 
ermoſt Satellite being-2.5z Semidiameters of Ju 
piter, and its Period 16 days, 16 hours, 32 mi 
nutes, or 24032 minutes, and Jupiter's Revolus 
tion #96 minutes; we ſhall find the Gravity in} 
Jupiters Surface to be to his Centrifugal Force ii 
his Equator, as 1 to 9'96. | 


CH 
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Sunk. HE : 
Of the Power and Uſefulneſs 
of Gravity to retain the 
Planets in their Orbits. 


OR a Concluſion of this ſixth 
IN Book, I ſhall take notice of 
one more remarkable benefit of Gra- 
vity, which is grounded upon the 
ſuppoſition of the truth of the New- 
tonianPhiloſophy; which hath ſo good 
Grounds, and great Reaſon, I might 
ſay Demonſtrations on its fide, par- 
ticularly in this matter, that admit- 
ting of it here, we ſhall diſcover an- 
other admirable Work of the Crea- 
J tion, and that is, the preventing 
the Evagation of the Planers, and 
che accurate retaining them within 
the due Bounds of their Orbits. That 
I this 
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this is done by Gravity, and that 
Gravity and Motion ſolve in the 
moſt complete manner, all the Phæ- 
nomena of the Planetary Motions 
both Primary and Secondary, is a- 
bundantly made out by the won- 
derful Sagacity of the great Sir //aac | 
Newton ; as may be ſeen in his Prin- 
cipia. 4 
Bor before I come to the par- | 
ticular agency of Gravity, it will be 

neceſſary to premiſe ſomething con- 

cerning its Nature, and ſome of its 

Properties, vt. That Gravity is not 


| ev 
terminated at the Surface, but reach- 
es to the very Center, and is extend. FF 


ed to immenſe diſtances all round 
the Centers of all the Globes: By 
which means the coleſtial Bodies 
are enabled to have Syſtems of leſ- 
ſer Globes revolving about them. 
For had the Force of Gravity de- 
termined at, or near the Surface 
(as it might have done, if intended 
only 
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only for the Conſervation of the 
Globes) in this caſe, all the Bodies 
that were put in Motion, and that 
were to paſs at ſome diſtance from 
them, would move on in a ſtrait, 
not curved line, and be loſt in the 
great Abyſs of 5 pace. Ber the all- 
wiſe CREATOR hath, in his firſt 
production of en up- 
on it ſuch a Property, as that eve- 
ry Particle thereof hath a Tenden- 
5 towards every other Particle. 

om whence it comes to paſs that 
every Body hath a Gravitating Pou- 
er according to the ſolid Content or 
teal Quantity of its Matter, and not 
according to its Superficies, or Ex- 
tenſion. 

AND this Gravity of all Bodies 
is obſerved, manifeſtly to decreaſe 
in proportion of the ſquare of their 
Diſtances reciprocally ; that is, at 
twice their diſtance the Force is hoe 
one fourth of what it was at a ſingle 

diſtance ; 
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diſtance; and bur a ninth at thrice! 


the diſtance, Oc. 


Tur this is ſo, is abundanth| 

proved by the laſt commended Au- 
thor; who by eſtabliſhing this one 
Principle in Philoſophy, hath fully 

explain'd the Syſteme of the World, 
ſo far as relates to us, and to all the 
reſt of the Planets, that regard the 
Sun as a Center, both Primary and 


- Secondary. 


Wu ar the Cauſe of Gravity is, 
Sir Jſaac Newton doth not pretend 
to aſſign, his Deſign being not to en- 

Pimſelf in framing Hypotheſes, | 
but to explain the Phenomena by 
. only, and to raiſe his 
noble Superſtructure upon them. 
And therefore, although the mat- 
ters of Fact, and the Final Cauſes 
are evident, I will not venture to) 


gage 


ſay how it comes to paſs, that Bo- 
dies act at ſuch immenſe Diſtances 


E eas another; but chuſe rather 


0 
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to o acquieſce in adoring the Wiſdom 
and Power of the GREAT AU- 
THOR of all things, who hath in- 


ſpirited the Materials of which 'the 


World conſiſts, with ſuch an active 


uality, as ſerves not only to pre- 
6 the Globes themſelves entire, 
but to enable them to revolve about 
wh, amr Center (from whence 
they have their Light and Heat) in 
Orbs that are the moſt commodious, 
and alſo fixt and permanent. 
Havixc thus premiſed what 
was neceſſary for the underſtanding 
the Nature and Properties of Gravs- 
), I ſhall proceed to conſider its 
agency in the Planetary Motions. 


Motions to be no matters of Chance, 
but the Works of an infinitely Kind 


as well as Ommpotent and Allwiſe 
Avent. 


I Have 


And here we have divers things; 
vhich plainly demonſtrate theſe 


”_” VO —½hT— yᷣ- 9 


15 8 The Planets are amd in B V. 


I Havs already in Book 4. Ch. 2. 


taken notice of the Motion of the 
Planets being made not in Line | 
tending from the Center to the Cir- | 
cumference, or very obliquely there- | 
to, but acroſs, or nearly perpendi- | 
cular to the Raab. Alſo that the 
Motions and Orbits of the Planet | 
do not tend contrary ways, or much | 
interfere with one another. That | 
therefore which I ſhall ſpeak of here, | 
concerning the Planetary Motions 
being the Work of God, will be on- 
ly ſo far as Gravity is therein con- 


cerned. And 


1. IT was a very notable proviſion 
to prevent the Evag 2 of the Pla- 
em within their] 


nets, and to keep t 


due and proper Bounds, to bridle] 
and detain them with Gravity, 3 
with ſo many Reins and Bridles. 
For as the natural tendency of all 
impreſt Motion is in ſtrait Lines, ſo 
when Motion was given to the Pla- 

nets, 
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nets, this Motion (altho? as I ſaid it 
was artificially made, perpendicu- 
larly to the Radu, yet) would car- 
ry them quite away in their Tan- 
gents, ſo that they would never re- 
turn again. But being thus detain'd 
by Gravity, another admirable pro- 
viſion is that, 2. They are moved 
in Orbs: Which Orbs are formed 
of a Motion compounded of this 
Rectilinear Impulſe impreſt upon 
the Planets, and the tendency of 
their Gravity to their Centers, In 
which Motion a 3d thing very re- 
markable is, That the Impulſe or 
Velocity which is imparted by the 
Firſt Mover to every Planet, and the 
Gravity of each Planet, are ſo near- 
ly equal to what is required to make 
a Body deſcribe a Circle, that the 
Orbits of the Planets are not very 
ug Eccentrical, but nearly Circular. As 


oF is particularly remarkable in Ve- 
aus, and the Earth; and more e- 


— ſpecially 
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| ſpecially in the whole Syſteme of Ju- 


piter's Satellites. And an admirable | 
Work this is. For ſhould the Velo- 
city of any Planer be double to what | 
would make it move in a Circle, | 


that Planet would go away 2 inff- 


nitum, without ever returning again | 
in any Orb whatſoever. Or ſhould | 
one half of the Velocity be taken 
away, the Planet would deſcend ob- | 
liquely-towards the Sun, until it be- 
came four times nearer the Sun than 
before; and then aſcend again to its. 
former place, deſcribing a very ec- | 
centrical Orb. And by aſcending 


and deſcending alternately, it would 


be heated ſixteen times more at one 
time than another. Which uneven | 
Heat would make the Planet unfit 


for Habitation. And the ſame thing 
would happen, if the determination 


of its Motion ſhould be altered, ſo 
as to become very oblique to the 
Radius drawn from the Planet to the 

Sun. 


N 
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2 — 3 


zun. But theſe things being accu- 
ately adjuſted, and contempered, 
make the whole Syſteme to be a 
york of incomparable Convenience 
ind Beauty; a Work the beſt con- 
rived for the Benefit of the World's 
Inhabitants, and to ſet forth the 
Curioſity and Skill of the infinite 
— en = 

IT is manifeſt therefore that the 
dyſteme of the Planets is not to be 
reckon'd a matter of Chauce, or a 
ming owing to a NVNeceſſit of Nature, 
but the Work of a kind and wiſe A- 
gent. And that this is fo will be 
farther manifeſt from the caſe of 
Comets, whole Motions, Directions 
and Orbs being utterly different from 
thoſe of the Planets, demonſtrate 
the Planetary Syſteme to have been 
modelled by Coumſel, and not by a 
Neceſſity of Nature, or left to Chance. 
For as for the Motion of Comers, it 
s fo far from being always the ſame 
M way, 
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way, that they move ſometimes con- 
trary to one another. And as for b 
their Planes and Directions, they lie 1 
every way. And as for their Orbs, ha 
they are exceedingly eccentrical. I pe 
And by the bye, t chi Eccentricity 0. 
is an arable Contrivance of the Y" 
CREATOR, to prevent the Co- Ys" 
mets from diſturbing either the Pla- "+ 
nets, or one another, by their mu- 
tual Attractions. For by this means, 
they have a large and ſufficient room 
to revolve in; and by aſcending to 
very great heights above the Syſteme 
of the Planets, and ſpending almoſt 
all their time in the remote regions 
of the Univerſe, at vaſt Diſtances} 
both from the Planets, and from 
one another, they do not incom- 
mode either the Planets, or them- 
ſelves; as otherwiſe they would have 
done, ſhould they have moved in 
the ſame Plane with the Planets. 
For had they done ſo, they would . 


have 
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have been apt ſometimes to have 
come too near the Planets, and 
have diſturbed their Motions, and 


perhaps have daſhed upon ther al- 


ſo, But all theſe Circumſtances are 
ſo well adjuſted, and fo wiſely re 

gulated by the Divine "Fiat; 
that the Syſteme could not have been 


better contrived, either for Conve- 


nence or Beauty. 
AN D now upon this highly pro- 
ble, I may ſay phyſically certain, 


lotion of the Globes, we have a- 
ether exquilite Nicety i in the works 
the Creation, that juſtly deſerves 
e greateſt admiration and praiſe. 
hat among ſo many immenſe, 
Woving Maſſes, they ſhould all ob- 

ave their due Bounds, keep the 


all times anſwer the great Ends to 
M 2 which 


—— —— — . — 


| al of Gravity acting in the 
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bolt proper Paths appointed for 
cir convenience and good, and 
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which they miniſter in the Crea- 
tion. Particularly that the Habita. 
ble Globes ſhould always remain at 
ſuch due Diſtances, and move in 
ſuch proper Orbits, as are beſt for 
them. And that the Comets too 
ſhould at the ſame time paſs in 
Paths utterly different, but yet ſuch 
in all probability, as may render] 
them alſo of very great uſe to ſome! 
or other parts of the World; whe: 
ther we look upon them as places 
of Torment (as hath been ſaid) or 
Bodies appointed for the Refreſ+ 
ment and Recruit of the Sun, or 44 
ny of his Planets, as Sir Iſnac News 
ton conjectureth in his Princip. L. 3. 
Prop. 41 & 42. | 
AXD now from the conſideration 
of what I have ſhewn in this ſixth 
Book to be either highly probable 
or very certain concerning Gravy 
we have another manifeſt demon! 


ſtratio 
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tration of the infinite CREATOR's 
Wiſdom and Care, and another co- 
gent argument to excite the higheſt 
Veneration and Praiſe in his Crea- 


tuxes. 
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Of the PROVISION made for 


LIGHT and HEAT 


Throughout the UNIVERSE. 


Cuap. J. 


Of the Light and Heat of the 


Fixt Stars and Sun. 


7 Sj 
» 


SEE 
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S Light and Heat axe two | 
of 0 moſt uſeful things 
in the Univerſe, ſo the 
e infinitely wiſe and kind | 
CREATOR hath made an excellent 
Proviſton for theſe things, in all pro- 
bability | 


— a — 
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bability for every Globe throughout 
the Univerſe, but particularly for 
thoſe of our own Syſteme. For it is 
very manifeſt that every Globe we 
ſee doth ſhine with its own native, 
or with borrowed Light, Even all 


thoſe immenſe Bodies at the greateſt 


diſtance from us, the Fixt Stars, 
which I have before ſaid are proba- 
bly ſo many Suns, it is Light they 


manifeſtly dart as far as to our ſo 


diſtant Globe, as well as what they 
emit for the enlightening, warming, 
and cheriſhing their own reſpective 
Planets, = 

Bur I ſhall forbear to launch out 


into thoſe conjectural matters, and 
ſhall come nearer home into our own 


dyſteme, where we have enough to 
entertain our Eye, to captivate our 


Thoughts, and to excite our higheſt 
admiration of theſe magnificent works 


| Yet Cod ; whether we ſurvey the great 
Fountain it ſelf of our Light and Heat, 
M 4 che 
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the Sun; its due Poſition, and its : 
wonderful uſe to its Planets; and | 
the incomparable Proviſions that are | 
made to ſupply its abſence and 


greater diſtances from them. 


AND in the firſt place, as to the 

Sun it ſelf; what Power is there that 
the moſt extravagant Phancy can 
imagine to it ſelf, that could ever 
be able to make fo prodigious a Maſs 
of Fire as the Sun is, but only the 


Power of God's Almighty Hand ! a 


Body of ſo immenſe a Bull as I "Ra 
3 it is, and of ſuch an exceſſive | 
Hear, that no greater a number of 
its Rays than what fall within the 
compaſs of a two or three inch 
Burning-Glaſs ſhall actually burn; 
and what fall within the compals of | 
not many feet, ſhall far exceed the 
ſtrongeſt culinary Fire in the Earth; 
as is manifeſt from its almoſt inſtan-Y 
taneous burning, and vitrifying the 
molt obdurate incombuſtible 00 
uch 
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fach as not only green Wood, and 


white Bodies, but alſo Stones, Bricks, 


Metals, yea Gold it ſelf (the hard- 
eſt of all metals to be wrought upon 


by Fire) which yet is melted down 


in a few minutes (a). 

Tnus the znfiuite Power and Wile 
dm of GOD appear in the appoint- 
ment and make of that immenſe Bo- 
dy of Fire, the Sun; a Maſs won- 
derful, and worthy of its Maker, 


Ar. 


- 1 „ 
— 


— 11 


(a) The famous Burning- Concave at Lyons of 
zo Inches Diameter, and others in France and 
Ger many of greater breadths, have been celebra- 
ted for their Feats in burning, calcining and vi- 
trifying both metallick and other Bodies. But 
{ queſtion whether any of them have come up 
to the Burning Inſtrument contrived by, and 
made for Sir {aac Newton, and by him pre- 
ſented to the Royal Society. It conſiſts of con- 
cave foiled Glaſſes, each of them 12 inches di- 
ameter, which are all fo placed as to have their 
Foci concur in one point. By which means the 


Heat is ſo increaſed, as in a iurprizing Manner to 


perform the Feats here mentioned, and 12 o- 


zhers ſurpaſſing then. 


whether 


* 
un —— 
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whether we conſider its immen. Y. 
ſity, its exceſſive Heat, or its abſo. I * 
lute neceſſity and great uſe to us, 
and to all the reſt of its Syſteme | 
But we ſhall find yet farther Eviden- | 
ces of the great CREATOR's work 
in the following Chapter. ö 


Bee $4 | 
7 5 nnn 
Of the due Foſition and Di. 
ſtance of the Sun and its 
7 lancts. | 


S the infinite Power and Wil 

dom of God appears in the 
appointment and make of the Sun, | 
according to the preceding Chapter; 
fo in this I ſhall demonſtrate the 
{ame from the due Poſition of the 
Sun among his Planets, and his duc 
Diſtance from cach of them. 


Now! 


— —— 
— — —— — 
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Now here we may take it for 
granted that the Sun is the Fountain 
of the Light and Heat of all the 


Planets, not only of the Earth, but 
of the other Planets, that move ei- 


ther about the Sun, or the Farth : 


but whether the Sun be placed in the | 


Center of its Syſteme, or the Earth 
be ſo, is of no great conſequence 
here to enquire, But I have all a- 


Inoſt probable Hypotheſis, and it 
ems to be ſtill more ſo, from the 
F-onſideration we are now upon, 
concerning the community of its 
Fight and Heat to all the Planets. 
2 for ſince it is manifeſt that what 
| Light and Heat the Planets have, 


* ey receive from the Sun, it is far 
)| 


.. Fore likely that this their Fountain 
f Light and Heat is placed in the 
common Center of them, and that 


an it about them. 


v 


long ſuppoſed the former to be the 


hey move round about it, rather 


Bur 
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Bor be it ſo, or not ſo, it is hoy- | 
ever very certain that all the Pla- 
nets are placed at ſuch a due and pro- 
per Diſtance from the Sun, that they 
receive the beneficial Rays thereof 
in a due manner and proportion, 
There is no great reaſon to doubt 
of this, among the Planets that ate 
at greater or leſſer Diſtances from 
the Sun than we, becauſe we find ſo 
noble and ſolemn an Apparatus an- 
ſwerable to their Diſtances from the 
Sun, which I intend to ſpeak of 
hereafter. But as for our own ter- 
Taqueous Globe, we have ſufficient 
ſignals of the great care and counſel 
that have been uſed in the due Poſt: 
tion and Diſtance thereof from thi 
Sun. For as to its Poſition to thi 
Sun, I have heretofore ſhewn, tha 
by the Inclination of its Axis, anc 
its Diurnal and Periodical Revolu 
tions, all parts have a due ſhare of 
Light and Heat, And as for it 

| Diſtance 


* 
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Diſtance, it is ſuch as not only pre- 
vents the Danger of its interfering 
with the other Globes, as I have 
formerly obſerved, but alſo it is du- 
ly adjuſted to the Denſity of the 
Earth and Waters, and to the Make 


all other things here below. Had 
we been much nearer the Sun, our 
World would have been burnt up and 
vaſted, the Waters in the firſt place 
would have all been turned into va- 
* , and dried up; Vegetation 

ave ſoon ceaſed, and all things 


would have ſoon been waſted, if not 


al burnt and conſumed. Or had we 


been not at ſo very great a diſtance 


cha but only a little nearer the Sun, as 
cha ſuppoſe a few thouſands of Miles, 
half] fill the Heat would be as the ſquare 


and of the (a) diſtance ; and conſequently 


on too great, if not for the Polar, yet 


1 


re 0 8 e 


"IC (a) Newton Princip. p. 466. 


for 
ance 


and Temper of our Bodies, and of 


* :§— 


* 


— ee . 


the Æquatorial parts ſhould eſcape. 


AXD in this caſe, when our Globe | 


ſhould thus be parched up with ever- 


laſting Heat, or be everlaſtingly 


frozen with exceſſive cold; inſtead 
of an habitable, pleaſant, and com- 
fortable world, it muſt become a 


Deſart, a place of irkſomneſs, mi- 
ſery, and everlaſting puniſhment. 
But the great CREATOR having 
ſo wiſely and indulgently ordered 
the diſtance between the Earth and 


Sun, the Sun's Light and Heat are 
incom- 
3 | 
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for the Æquatorial parts. And on | 
the contrary, had we been ſet at a 
greater diſtance from the Sun, | 
would the Sun's Heat have been aba- | 
ted in proportion to the ſquare of 
that diſtance. And in this caſe, if | 
the diſtance had been very great, we 
and all things muſt have been per- 
petually frozen up; or if it had been | 
not ſo great, the world would have | 
ſuffered by cold, the Polar at leaſt, if | 
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ncomparably accommodated to the 
mate and temper of all things here 
below, and our World is well fitted 
or Habitation, well provided with 
every thing that may miniſter to the 
ſupport, the comfort, and pleaſure 
of its Inhabitants. By thoſe indul- 
vent Rays all things are enlighten- 
ed, and we and all the reſt of the 
Yinimal Kingdom are enabled to 
Yiipatch our Buſineſs, to ſeek and 
provide our Food, and to paſs from 
place to place, as our occaſions or 
Inleaſure lead us. By its cheriſhing 
eams all things are warmed and 
Ycowforted, Vapours in ſome mea- 
ure made to riſe for the forming of 
Wclouds and Rain; Trees and Plants 
re enabled thereby to put on their 
ferdure and gaiety, and to yield us 
ne benefit and pleaſure of their 


; rain and Fruit, By the preſence 
4 this great Fountain of Light and 
| 13 5 5 

eat, we and even Nature too, is 


awake 


— — T ——¼ Oo 


376 Benefits of te Book VI 


awake and excited; and by its ab- 
ſence, grows torpid and dull: its ab- I. 
ſence by Night diſpoſes us to reſt Y! 
and ſleep; and even Vegetables too 
ſhut up their Flowers then (5), W( 
and in a manner betake themſelves I. 
to reſt: and its abſence in Winter, Ne 
how doth it change the whole face Il 
of Nature, diveſt Vegetables of their He 
gay attire, force Animals to places A. 
of ſhelter and ſafeguard, and give If 
an aſpect of melancholy and hor-W! 
rour to all things! Poe 
Tu os it is manifeſt how wiſely" 
and indulgently the great CREA. 
TOR hath provided for the good of 
our Planet, by ſo critically adjuſting] 
its Poſition to, and its Diſtance fron 
the Sun, to the ſtate and temper fff 
it and all things thereon. And al. 
though the reſt of the Planets en- 
compaſſing the Sun are ſome of the 


— — EA U—— — — gh a 


%) See my Phy/ico-Theol. B. 10 Not. 14. 
neate 


: 
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Jearer to, ſome of them farther 
from it, yet there is no great que- 
tion to be made but the ſame wiſe 
Contriver hath made as good a pro- 
non for them as for us, either by 
contempering their Denſity to their 


other the wiſeſt and beſt courſe ; as 
Ne have very jult reaſon to ſuſpect 
e tom that grand and ſolemn appara- 
t- Ius 1 ſpeak of, of Secondary Pla- 
nets, Which leads me to conſider 
the Proviſions made for the Supply 
ef che Sun's abſence, and its greater 
liſtance. 5 e 


N CHAP. 


- 
— — 
— 


Diſtance from the Sun, or by ſome 


" . 11 
11 
* ' 


The Nec ty of Liebt, and] 
the Proviſion for it by 0 h 
Atmoſphere. | 


EFORE I come to the other] 
B Planets, it will be convenient 
to conſider how the Sun's abſence ig 
ſupplied here upon the Earth, as al 
ſo probably how it is ſupplied i in he 
concomitant the Moon. | 
AND firſt as to the Earth. Of fc 
| abſolute neceſſity is Light (not td 
mention Heat) that our World could 
not well be in the leaſt utterly with 
out it, becauſe during utter, abſolutt 
Darkneſs (beſides the great inconve 
niences it might bring to Vegetables 
Minerals, and every other ſuch lik 
part of the Creation, beſides this 


Wen | 


Gap. 3 of Light. = 179 


ſay) it would certainly pur Animals = 
under an utter incapacity of perform- 
ng their molt neceſſary Buſineſs, 
ind acting in that office which the 
livine Providence hath appointed 
hem, although of greateſt uſe to 
kemicives, or the relt of the World. 
Men, for inſtance, whoſe Buſineſs 
and Occaſions oftentimes neceſſitate 
them to borrow a part of the Night; 
ind other Animals, whole Safety or 
Temper, or Conſtitution of Parts 
as of their Eye, or ſome other Parts) 
confine them to their Dens and Pla- 
Wes of Retirement and Reſt by Day, 
nd are therefore in courſe compel- 
Jed to ſeek their food, and wander 
bout on their moſt neceſſary occa- 
lons of life by Night, all theſe, I 

r, would at once be cut off from 
me of the grand benefits of life, 
om acting that part they bear in 
he Creation, during ſuch time as 
J a ſhould be put into abſolute Dark- 


N 2 . 
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neſs. But to prevent this, the ind 
finitely wiſe Contriver of the World 
hath made divers admirable Proviſd 
ons, both in our own, and the 94 
ther Planets too. One proviſion 
which he hath made in our oy 
Globe, and I may add that of the 
Moon alſo, is by encompaſſing both 
with an Atmoſphere (a), which, 34 
mong other grand uſes, miniſter 


very much to the propagation of 


— — — —_ — : / — — 


— — — 


(a) Mr. 8 in his . p. 1171 
concludes the Moon to have no Air or Atmos 0 


ſphere becauſe we ſee its Limb fo clearly aq 
accurately defined, and becauſe he thought 
there are no Seas or Rivers in the Moon. But 
he was miſtaken both in his Concluſion ang 
part of his Premiſes. For in the Solar Eclipl 
May. 1. 1706. which in Switzerland was Total 
they could maniteſtly perceive the Moon's Ars 
moſphere, as may be {cen in the Accounts 90 
ven in Philoſ. Trauſ. No . And fince thi 
in the laſt Total Eclipſe FF Te Sun, on April ad 
1715. the Moon's „ ee was very ailcerny 
ble, appearing in the Form of a curious Ringe 

apours encompaſling the Moon all the time q 
Total Darkneſs. Of which fee the Accounts 
in the Philo/. Tanſact. and Mr. Hhifton's. 


Light 


1 
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Light, partly by reflecting the 
Rays of Light to our Eye, and part- 
ly refrafting them, ſo as to make 
hem viſible and uſeful to us, when 
otherwiſe they would not appear. 
T Hence that Whiteneſs and Bright- 
Y cls (4) obſerveable in the air by 
Ely; and hence the Twy-light, 
chen the Sun is hidden under the 
Y Horizon. The like to which is ob- 


ſerveable in the Moon alſo, in that 


kcondary, ruſty Light which is ſeen 
n her Eclipſes, and before and after 
ler Quarters. | 


n Me 


(b) See Phyſico- Theol. B. 1. Ch. 1. Note 12. 


1 2 The Tine Book vu. 


2er „essa i 


n | 
The great uſefulneſs of the 


[ 
Moon, and the mutuilÞ 
beneficial Returns «hich 
the Globes make to one 4. 
notÞcr. | 


T TAVING fthewn the abſolute I 
f II neceſſity of Light, and theY, 
ſupply thereof by the Atmoſpheres; | 

let us next {peak of the principal; 

proviſion made for that, and for . 

ſupplying the Sun's abſence. and} 

that is by the Moon and Stars, Which D 

as M7 es faith (a) rule the N gb, 1 

the greater Light, the Sun, doth 

rule the Day. What infloences rheld 


4 — TI —— — — —ͤ— — 
. N 4 : _ bs A 


(a) Gen. 1. 16, 


mw 
cle 


— — — — — ——— 


— —— — —y— 


low in the Bodies of Men and other 
Inimals, or among Vegetables, Fol- 
ils, or in any of the orand works of 
Nature, is hard to determine, al- 
0 hough vainly pretended unto by 
Ache Judicial Aſtrologers: but yet 
/Y ome things there are, whole Peri— 
Jods and Criſes ſo ſtrictly obſerve the 


IUMoon, that, on the other hand, 

ö ard to deny the influences of 046 
te Bodies here below. The Tidles par- 
ne icularly have all along ſo conſtant- 


y obſerved the Courſes bf the Moon, 


al Kar in all ages they have been 7 
* pected. to be cauſed and governed 
nd] by that Planet: and if the ſtories of 
ch Ply (b), Ariſtotle, . and others of 
5F the Ancients be true, it is by her in- 
0 fluence, that the Bodies of Oyſters 
cla and other Shell-fiſh are increaſed 


— J — er women any 


(5) Plin. Nat. Hiſt. I. 2. c. 41, 98, 99, 101. 


—_— —— 
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celeſtial Bodies may have here be- 


Courſes of the Sun, eſpecially of _ 


— 
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and diminiſhed; that the Maſs of 
Man's Blood is fo alſo; that the! 
Humours are reſolved and attracted, | 
that the dead Bodies of Beaſts are 
corrupted, that all Animals expire at 
the time of Ebb; articularly man; 
that the Sea be it ſelf of filth e. 
very Full- moon, which gave occa-| 
ſion to the Fable of the Sun's having 
his Stable about Meſſiua and Mila. 
20; and divers other ſuch like con- 
ceits which thoſe Authors name, 
too many, and too improbable, to 
deſerve to be reckoned up in this 
place. | 
Bor whatever influences the! 
Moon may have upon things here] 
below, whatever her Concern may! 
be i in any tranſaction of Nature, or 
any other office of the Creation, i 
is however very certain that her, 
Light, Echpſes, Monthly Revolutions 
and Latitude or Vagations towards! 
our Poles, are of great uſe to us. 


n By 
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By her Light, to which I may add 


that of the ; 55 we and the reſt of 


the Creatures are able to protract 
our day at pleaſure, to go hither and 
thither as our occaſions call, and to 


diſpatch. many of our affairs by 
Night, or to betake our ſelves to 
Repoſe and Reſt, to which, accord- 


ing to Pliny (c), the Moon doth 
naturally incline us. 


As to the Eclipſes, whether, of 


$u or Moon, they have their excel- 


lent uſes too. The Aſtronomer ap- 


plies them to conſiderable ſervices 
in his way; and the Geographer 


makes N no leſs uſeful in his; 


the Chronologer is enabled by them 


to amend his accounts of time, even 


of the moſt ancient days, and ſo 


% £ 
» ——“ » — —ü—üU—“ 
p . 5 . N 


* 


(c) Ferunt Lune femineum ac molle Sidus, at- 
gue nocturnum, ſolvere humorem, & trahere, non 
auferre. Id manifeſtum eſſe auod Somno ſo- 
pitis torporem contractum in caput revocet. Plin. 


L. 2. cap. 101. 


down 


18 6 Uſefulnef of Eclipſes. Book VII 


down through all ages; and the 
Mariner too can make them ſervice- 
able to his purpoſe, to diſcover his 
Longitude, to correct his Account 
at Sea, and thereby make himſelf 
more ſecure and ſafe in the untrod- 
den Paths of the Deep. 

So for the Monthly Revolutions of 
the Moon, beſides the uſes they have 
in the daily Variations of the Tides, 
and perhaps cauſing ſome ſuch Re- 
volutions too in the Humours and 
Bodies of Animals, and in the works 
of Nature, beſides this, I ſay, they 
are manifeſtly of excellent uſe in the 
Diviſions of Time, in meaſuring out 
our Months, as the Sun doth our 
Days and Years, according to that 
appointment 3 the Creator, Gen. 
1. 14. And God ſaid, Let there be 
lights in the Firmament of the Hea- | 
den, to droide the Day from the 
Night; and let them 4 for Signs, 


and 


— CIT 


— — — 
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and for Seaſons, and for Days, and 


Fears. - 

AxD laſtly as to the Lunar La- 
zitnde, or Progreſſes towards our 
Poles, beſides the uſe hereof to the 
preventing the two frequent Eclipſes 


of the Sun and Moon, thoſe Vaga- 


tions are of great uſe to the Polar 


parts of the World, in affording 
them a longer, as alſo a ſtronger and 


better light, than if the Rays fell 
more oblique: which muſt needs be 
a very great comfort, and of won- 
derful ſervice to the Inhabitants of 
thoſe forlorn parts, in their long and 
tedious Nights, of ſome Days, yea 
ſome Months length: to men, to 
enable them to diſpatch ſuch of their 
Affairs as are of perpetual and con- 
ſtant neceſſity; and to other Ani- 
mals of the Air, Land, or Waters, 


to enable them with greater eaſe and 
pleaſure to get their Food, and pals 


where there pleaſure leads them. 
Tuus 


„„ „ — 


188 Rarth and Moon Book VII. 


Tuvs the great CREATOR 
hath made the Moon to be of ad- 
mirable uſe to our Earth. And ſo 
wiſely hath he contrived his Works, 
that they are mutually ſerviceable to 
one another, ſo that what good ſer- 
vices one doth, the other as readily 
returneth again. Thus as the Moon 
is a Moon to us, ſo the Earth is 
with great reaſon concluded by the 
Philoſophers to be a Moon to the 
Moon; not indeed a Secondary Pla- 
net moving periodically about her, 
but ſuch a Planet, as reflects the | 
Light of the Sun to her, and per- 
haps makes ſuch like returns of In- 

flux, as! ſaid the Earth receives from 
her. For it is not to be doubted, 
i the Earth reflects light, and gra- 
vitates to the Moon, as well as the 
Moon to the Earth which is highly 
probable) but that there is a mutual 


intercourſe and return of their Influ- 


ences, and good Offices. And this 
is 
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is {till more probable from the like- 
nels diſcernable between the Earth 
and the Moon, which is a ſtrong. 
preſumption that the Moon may 
have the ſame occaſions for the 
Earth, as the Earth for her. For 
that ſhe is an opake body, and that 
her ſurface is covered in ſome mea- 
ſure with hills and Valleys, is ma- 
nifeſt beyond all doubt to our Eye (4) 
as I before ſaid: and that ſhe hath 
an Atmoſphere is what hath been 
not long ſince (e) diſcovered: and 
that there are large Oceans and 
Collections of Water is what I have 
before made probable (7: - Aud 
therefore agreeing thus in Conſtitu- 
tion and Make, their Occaſions for, 
and Influences upon each other are 


in all probability mutual, and much 
the ſame. 


— — 


n — 


— — * —— 
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00 See Book . Chap. 2. Note a. 
(e) See before Chap. 3. Note à. 
(f) Book F. Ch. 4. Note a as allo the Preface. 
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AND after this manner, the in- 
finitely w/e Contriver of the Uni- 
verſe ſeems to have tranſacted 
throughout that immenſe ſpace, by } 
making all the ſeveral Globes uſe- | 
ful ro one another. Thus all the 
Planets of our Solar Syſteme are of 


.  conliderable ule to us, all of them 


reflect Light unto us, and ſome of 
them a Light ſo bright and ſtrong, | 
as particularly Venus and Jupiter, 
that they are a good ſupply of the 
Moon's abſence in the night as well 1 
as the Sun's. Nay the very Secon- | 
daries (which I ſhall ſhew are of 
greateſt uſe to their Primary Planets) | 
have their uſes too amongſt us; not 

only as being evident demonſtrations 
of the great Works of God, but al- 
ſo in miniſtering to the diſcovery of | 
the Longitude of the moſt diſtant 
Places upon the Earth. So for the 
Fixt Stars which I have before ſhewn ' 
to be probably ſo many Suns mini- 
ſtering 


2. 
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ſtering to as many Syſtemes of Pla- 
nets; it is certain they are of great 
uſe to us in ſupplying the abſence of 
the Sun and Moon by Night. And 
there is no great doubt to be made, 
but that the like Returns are made 
to them and their Syſtemes by our 
Sun. So that here we have an 
admirable Oeconomy obſerveable 
throughout all the viſible Regions 
of the Univerſe, in the mutual Aſ- 


ſiſtances and Returns which one 


Globe affords the other, even at the 
greateſt Diſtance. 


CHap. 


Cuap.cV. 


city and Spots, but we have not yet 
been 


. tl 

| Of the Moons, or Secondary Iv 
[ Planets in general, which I. 
| are obſerved about ſome of I. 
| the Primary Planets. 0 
AVING taken a view of the Iſt— 
H methods which are uſed fot Ne 
| the accommodating the Earth with Tin 
| Light and Heat, let us caſt our Eye Tc 
| to the reſt of our Solar Syleme, and Ia 
| examine whether any thing of the Ich 
| like kind is to be found there. And tai 
} here we ſhall find a no leſs admira- Yan 
ö ble Scene of the great CREATOR's Ii 
C Care and Wiſdom, than we diſco- th, 
j vered in the Earth and Moon. In Im— 
| Mars indeed, we can diſcern a great Fro: 
| ſimilitude with the Earth in its Opa- Yof 


2 
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been able to perceive any attendance 
of Moons, as in the other fuperiour 
Planets; not ſo much probably be- 
cauſe there are none, but becauſe 
they are ſmall, or they reflect a 
weak light, and are at a picor di- 
tance from us. And as for Venus 
and Mercury there may be no oc 
caſion for any Attendants, by rea- 
ſon of their proximity to the Sun. 
But in the two higheſt or more di- 
ſtant Planets, Jupiter and Vaturn, 
ve have a very noble and entertain- 
ing Scene of the CREATOR's y. 
For whereas thoſe two Planets arc at 


the other Planets, from the Foun- 
tain of Light and Heat, the Sun; 
and as conſequently cheir Heat and 
Light are abated in proportion to 
the ſquare of their Diſtances; ſo to 
make them amends they are ſur— 
rounded with a more grand Retinue 
of Secondary Planets, or Moons; 
-3 Jupiter 


much greater diſtance than any ß 


2 — — 7*Ws . — 
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of theſe two Planets from the Sun, 
but alſo for the tardity of their pe- 


Orbits. For whereas Saturn revolves 


(a) Mr. Huygens in "his Coſmotheoros p. 99. 
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Jupiter with four, Saturn with five, 
as *tis imagined, and probably 
more (a). ] 
Ax an admirable remedy this 
is, not only for the great diſtance 


riodick motion in their reſpective 


round the Sun but once in near thir-} 


gives this account of the diſcovery of the Satel 
lites of Jupiter and Saturn, That it is well known 
the difcovery of the Circumjovials is owing to Gas 
lilæo; that the brighteſt, and outermoſt Circun- 
ſaturnial he happened to ſee with a 12 foot Glaſs tl 
in the year 1655; that the reſt are owing to CalY tl 
ſini, who firſt ſaw them with a Glaſs of Cam- 
pani's grinding of 36 feet, and afterwards with 
one of as many feet above 100. That the 3 and 
F*> Caſſini ſhewed him in 1672, and afterward 
oftner. That Caſlini acquainted him by Letter if 
terwards with his diſcovery of the Firſt and Secon 
in 1684. That theſe two laſt are not eaſily diſcern 
ed, and be cannot ſay he ever ſaw them. Thi 
beſides theſe 5, he ſuſpefts there may be one | 
more lye concealed. Of which fee Chap. 7. fo wi 


lowing. 
owing / 


\ 
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ty years, and Jupiter but once in 
near twelve, it comes to paſs that 
the places near the two Poles of 
thoſe Planets have a Night of near 
fifteen years in Saturn, and fix in 
Jupiter, ſuppoling their Axes incli- 
ned to the Plates of their Orbits, 
as it is in our own Globe, But ſup- 
J poling (as it is imagined) that their 
Axes are not ſo much inclined, and 
that their Days and Nights, their 
Winters and Summers are nearly e- 
qual; in this reſpec the Caſe would 
be worſe than in the long Nights in 
the other Caſe: but in 3d Caſes 
the Polar Parts of both thoſe Pla- 
nets would be diſmal regions of dark- 
nels, when ſo long detained from 
the kindly viſits of the Sun. But an 
admirable remedy is found, and a 
glorious Scene of the great CREA- 
TOR's Works appears therein, a8 
vill be manifeſt by conſidering par- 
O 2 ticulars 
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riour Planets. 
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Of Jupiter's Moons, Days, 


and Seaſons. 


2 


the apparem Diameter ſ times. Co/moth. p. 103. 


{1dering 
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ticulars in each of thoſe two Supe- 3 


N ſpeaking concerning the ſupe- 

rior Planets in particular, ſhall 
begin with Jupiter. The Diſtance 
of this Planet from the Sun, is 
reckoned to be 343 millions of miles 
farther from the Sun than we are; 
and by that mean's the Sun's Light| 
and Heat are 27 times leſs there 
than with us, and its apparent Dia- 
meter five times leſs (C). And con- 

(5) Gregorii Aſtron. L. 6. Prop. 7. Mr. Tliggen 
makes the Light and Heat but 25 times leſs, and 


: * * 
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ſidering how vaſt a Globe Jupiter is, 
having its ſuperficies 100 times, yea 
(according to Mr. Huygens's compu- 
tations) 400 times bigger than that 
of the Earth; in this Caſe, what 
vaſt tracts of that Globe muſt needs 
lie in profound darkneſs and deſola- 
tion, had no remedy been provided! 
But there are divers provided. One 
is by the frequent Rotations of Ju- 
piter round his own Axis; which be- 
ing performed in leſs than 10 hours, 
it comes to paſs that what is want- 
ing in the ſtrength and degree of 
Light and Heat, is compenſated by 
the frequent Returns thereof. 

TRE other Remedy is by the In- 
creaſe of the number of Moous about 
Jupiter, who is attended (as 1 ſaid) 

with four, as we, who are nearer the 
nl Sun, are with one. Concerning 
3Y which theſe four things are remar- 


8 kable. 
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1. Turi Bulk, which in all pro- 
bability is not in any of them leſs . 
than our Earth, as the moſt inge- ( 
nious Mr. Huygens concludes (b) from I 
their ſhade upon Jupiters dick. By Y | 
which means partly it is that, J. 
2. Tusy reflect fo ſtrong, brisk Þ ; 
and vivid a Light, as appears very If 
illuſtrious and entertaining even to In 
us at ſo great a diſtance from it: Ii 
which cannot but be very pleaſing Y i: 
and comfortable to that Planet: be- II 
ſides the no leſs beneficial and friend- Y ( 
ly Influences conveyed therewith at In 
the ſame time. Id 
3. Tum due Diſtances from Ju- I 1: 
piter, and from one another; and Nat 


their agreeable periodick Revoluti- & 
ons, which I have formerly obſer- Ip 
ved (a) to be in the moſt exact ma- In. 
thematical proportions. By the firſt I ar 

ee eee 


(5) Coſmotheor. p. 107. W 
d) Book 4. Chap. 4. 
of 


— — — 
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I vhile, 


of 


Cha p-. 6. Jupiter's Moons. 1 99 
of theſe, thoſe Satellites eſcape all 
diſagreeable Concourſes and violent 


Oppoſitions, and, in the moſt kind- 
ly manner, ſend their Influx to the 


Planet they wait upon: and by the 


latter, they are perpetually carrying 


about their Light and other benefits 


from place to place. For by the 
motion of the Innermoſt round once 


in leſs than two days; of the next 


in about 3 days; of the Third in 
ſomewhat above a week; and of the 
Outermoſt in near 17 days: by theſe 


means, I ſay, it happens very ſel- 


dom that any part of Jupiter is at 
any time without the preſence and 


J ittendance of one or more of thoſe 
F Satellites; but one is viſiting one 


part, whilſt another is attending a- 


nother, and another another part, 


and Jupiter himſelf making ſpeedy 


Returns and Revolutions all the 


oO 4m 
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209 Jupiters Moons. Book VII. 
4. Tu; laſt thing 1emarkable is 
the Latitudes of Jupiter's Moons, or 
their progreſſes to his Poles, which Y 
are in a due proportion to their Di- 
ſtances and Periods. The diligent 
and ingenious Caſſini hath determi- 
ned (e) the greateſt Latitude of the 
Innermoſt not to exceed a third part 
of Jnpiter's Semidiameter; that of 
the next about a quarter of his Dia- 
meter, that of the Third about 
three quarters of his Diameter (but 
I have my ſelf obſerved it to be very 
nearly or altogether parallel with 
Jupiter's Poles) and that of the 
Fourth, or Outermoſt, to go beyond? 
the Poles of Jupiter a third part of 
his Semidiameter. By which means 
this Satellite eſcapes the Eclipſes of! 
Jupiter's ſhadow for the ſpace of 


two years. 


7 — EIEY 


— 


(e) Caſſini's Les Hypoth S Tab. des Sat. de Ju- 
pit See. 4. among the Tracts of the Meſfiewrs de 
Acad. Roy. des Sciences. 


AND! 
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AND as the Latitudes of theſe 
Satellites differ according to their Di- 
ſtances and Periods ; ſo another re- 
markable thing therein, is, that they 


ſhift their Latitudes in longer or 


ſhorter times according as their La- 
titndes, or Vagations towards the 
Polar Parts of Jupiter are greater or 
leſſer. By which means ſome are 
making their progreſſes towards Ju- 


piter's Poles one way, whilſt ſome 


are wandering the other way, and 
ſome are ſtaying there a longer time, 
and ſome a leſſer and leſſer time. 


By which quadruple Variety of La- 
titudes, and perpetual changes of it, 


it comes to pals, that thoſe large 
tracts towards the Polar Parts of that 
vaſt Planet, have their due ſhare in 
the light and kindly ſervices of its 
four Moons, and are ſeldom or ne- 
ver deprived of them. 


CHap. 
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Cub. VII. 


Of Saturns Moons, Ring, 


Days, and Seaſons. 


| 7 ka ſeen the admirable 


proviſion made for the re- 


from the Sun; let us in the laſt place 
take a view of Saturn, which is a- 
bove 200 millions of Engliſh miles 
farther from the Sun than Jupiter, 
and near 700 millions of miles far- 
ther than is our Earth. And here 
our Glaſſes, as imperfect as they are, 
have diſcovered ſo ſurprizing an Ap- 
paratus, that muſt needs ſtrike eve- 
ry one that views it with wonder and 
amazement. 


FOR 


medying Jupiter's great diſtance f 
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Fon, in the firſt place, inſtead of 
four Satellites or Moons, as Jupiter 
hath, Saturn is ſuppoſed to have five, 


and probably more, Three of theſe 


| my ſelf have ſeen with Mr. Huy- 
gens 126 foot Glaſs; but for want 
of a Pole of ſufficient height to 


mount the Glaſs high enough, Iam 


not ſure I have ſeen any more. And 
beſides thoſe Five, which others 
have ſeen, there is great reaſon to 


conclude there is a Sixth lying be- 


tween the two Outermoſt, there be- 
ing a larger ſpace between them 
than is in proportion to what is 
found amongſt the reſt. And it is 
not improbable but that there are o- 
thers alſo lying beyond the Fifth or 
Outermoſt, but become inviſible at 
ſo great a diſtance from us, by means 
of ſome obſcurity, ſuch as is obſerve- 
able in the Outermoſt it ſelf, which 
is never to be ſeen by us, but in the 


weſtern 
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— 


weſtern part of its Orbit, as Mr. Huy- 
gens well obſerves (a). 


THrxss Satellites we may reaſo- 
nably conclude to be of a prodigious | 
bulk, for the reflecting of Light, 
and for their other miniſtrations to 
Saturn, becauſe otherwiſe they could 
not be ſeen at ſo great a diſtance as 
the Earth; and particularly one of 
them (4) is of that magnitude, and 


1 8 * * 1 — — — ack — —— — — — 
. 2 — 


7 (a) The reaſon why Saturn's fifth Satellite ap- 
pears not on the Eaſtern, but Weſtern part ot 
its Orbit, Mr. Huygens very ſagaciouſly (like 
himſelf) conjectures to be, becaule this Satellit, 
as the Moon doth to the Earth, always turns one 
and the {ame Side to Saturn, and becauſe this S- 
tellite hath, he imagines, only one part of its ſur- 
face clear, and the greateſt part obſcure, and 
not able to reflect ſufficient Light to us, there- ? 
fore all the time that obſcure part is turned to- 
wards us (which is whilſt the Satellite is in the 
Eaſtern part of it's Orbit) it diſappears : but in 

= part it appears, becauſe the bright | 


the We 
Side lies towards us. Co/motheor. p. 118. 


(5) It is the fourth Satellite, or Outermoſt 
but one (called from its firſt Diſcoverer, the Ii. 


genian Satellite) that is ſo viſible. 


its | 
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its Ligbt ſo brisk and vivid, that it 


appears very illuſtrious through our 


longer Glaſſes, and may be diſcerned 


with our er 


As to the Diſtances, he Perak, 
and Latitudes of thoſe Satellites, 


they being conſentaneous to what 1 
Fn already taken notice of in Ju- 


J pier, | {ſhall not inſiſt upon them, | 


great breadt 


its 


but paſs to another proviſion hate 
for the great diſtance of that Planet; 
which is a thing ſo ſingular to Fo 
turn, ſo unuſual in all the reſt of the 
Creation, and ſo amazing, that it 
is an evident and noble demonſtra- 


| tion of the great CREATOR's Art 


and Care; and that is Saturns Ring. 
Concerning which theſe things are 


obſervable. 


1. THE prodgioe / :2e of it, its 
and valt compaſs. This 
we may make a judgment of, by 


comparing it With aturn. f 
And Tre the Diameter of Fa- 


us n 


at. 


— 
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turn to be as is before determined, | 


93451 Engliſh miles, the Diameter 


of his Ring will be 210 265 ſuch 


miles, and its breadth about 29 200(c), 
an amazing Arch to an ye — 
in that Planet. 1 

2. THe due and convenient Di- 
ſtance of it from Saturn it ſelf; not 
cloſely adhering to it, becauſe that 
would annoy a large portion of $9- | 
turns Globe by depriving it of the 


Sun's Rays, but environing it about 


the diſtance of its breadth ; by which 


means the Sun's Light and Heat are 


permitted to enter between the Pla- 
net and its Ring, whilſt other Rays 
are at the ſame time reflected upon 
the Planet by the Ring 


1 


— —„V 


15 Mr. fac | in his Syſfema n p. 47. 
and Coſmotheor. p. 109. determines the Diameter 
of Saturn's Ring to the Diameter of Saturn, to 
be as 9 to 4; and the Breadth of the Ring, and 


Diſtance of the Ring from Saturn's body, to be 
nearly equal, and accordingly theſe numbers are 


defined here. 
3. Tus 
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3. THe thickneſs of the Ring, 
which is hardly if at all perceivable 
by us; which is as great a benefit, as 
its edgling ſhade would be an annoy- 
ance, was the Ring thick. | 
4. Its ſmoothneſs and aptitude to 
reflect Light and Heat (4) is a won- 
derful convenience in it. Was it full 
of Mountains and Valleys, and I 
may add Waters too, as in our earth 
and probably the Moon likewiſe, the 
Reflections would be too weak to 
render the Ring viſible unto us, at 
ſo great a diſtance as we are; but 
perceiving its Light to be ſo lively 
and ſtrong, as to render both it ſelf, 
and Saturn very illuſtrious, it is a de- 
monſtration of the aptitude of its 
ſtructure, and ſmoothneſs for the 


reflection of Light and Heat to the 
Planet it ſerves. 


IE „ —— — 
— 


2» 


„ü —— 


. Syſt, Saturn. p. 70. 
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(d) See Hugen 
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F. As the Periodical Revolutions 
of the Earth are an excellent and pro- 
vidential contrivance for thoſe uſe- 
ful and neceſſary mutations we have 
of the Seaſons of the year, ſo no 


doubt but the ſame benefits accrue 


to thoſe Revolutions which Saturn 
hath about the Sun. It is viſible 
that as Saturn changes its place in its 
Orbit, ſo its Ring receives a variety 


of aſpects (e) not only with reſpect to 


us, but to the Sun. Thus in one 


part of the Orbit it appears with a 
(f) larger Ellipſis, ſo as to exhibit | 


(e) Every 14 or IF years Saturn's Ring hath | 
the ſame Face; appearing at one time with 


large open Anſæ, at another time with no Ring Ys: 


at all. Which Appearances it obtaineth by gen- F': 
tle progreſſes from the one to the other Face. Yu 
As, if rhe Anſe are at the largeſt, they gradual- | 
ly diminiſh, until no Auſæ, or Apertures are to | 
be ſeen in the Ring, and at laſt no Ring at all al- | 


ſo. See Fig. 8. 


(f) This Mr. Huygens ſhews is when Saturn is 


20 degrees in Gemini and Sagittary. This was 


a large 


22 
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a large ſpace between it and S'\attr 
in another Part, with a leſſer, and 
I lo with a leſſer Ellipſis, and ſos 
times as only a ſlender ſtrait line, and 
ſometimes it is not viſible ar all (g): 
alſo ſometimes one ſide of the Ring is 


—— — -- — — —  — — — — — - 
w—__— — — 


he Appearance it had in Av i] 1708, and which 
it will again receive at the end of 17223 only 
wich this difference, that whereas the Ring tra— 
rerſed the Upper or Northerly part of Safurn's 
Disk in 1708, it doth now, and will for ſome 
years to come traverſe the Lower, or Southerly 
Part thereof; as is repreſented in Fig. 7. 

(g) Mr. Huygens thews that for about ſix 
3 before and after Satarn's bein ng in 20 * 
degrees of Virgo and Piſces, the Ring is not vi- 
ible, but Faturn appears "a He. Saturn. 
p. #9, 74, Cc. And accordingly at this very 
ume there is no appearance of the Ring, only a 
mall narrow Liſt or Belt croifteth the middle of 
d2:urn's Disk, of a colour ſomewhat different 
rom the reſt of Feturn, $ Face, and in the place 
where the Ring ſhouid ve Tins appearance of 
datzry is repreiented in Fig. 8. which iS the ap- 
pearance he had through a very good 24 foot 
755 at the latter end of O20. and beginning 

v Nov, this pretent year 1714. But : little be: 
Fae this, Viz. on Sept. 26. 1 cou i through 
m 126 Glaſs Gilcern n narrow Ends of the 
Ring on cach fide Salurn. A Repreſentation of 


Which I have given in F ig. 9. 
5 enlighs- 
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af : ay 
calighrened, and reflects light to- 


wards one Part of Saturn, ſometimes 
the other enlightens another Part; 


bo. 
4 
F. 


and there is no doubt, but that as 
our Earth has its Seaſons according 


to its polition to the Sun in its peri- } 
odical motion in its Orbit; ſo 9a. 
14 throughout his Period, hath 
his Scalons, according unto his po- 
ſition to the sun, and the various 
Reflections of the Ring upon the 


ſeveral parts of his Globe (Y). 


Tust five things obſervable! 
in Saturi”'s Ring we have pretty good 
aſſurance of from our Views through 
good Glailes. But there is a 


CCR CC ͤ —mÜ—ͤ— 


There is very great reaſon to imagine thif 


doth certainly happen in Saturn, becauſe a 
Nlr. 7{:ygens obſerves, Satumm appears ſometime 
more ſplendid than at other times. Ita ſemper 
(faith he) % propits verſus Cancri & Capricorn 
ſegna acreſſerit, co majorem, aut certè ſplendidis 


rem, clan ab/que tele/copio appariturum, qui; MY 
Annu Ellipe ſemper ſe latias pandente. Huygen 


Sy ſt. Saturn. p. F6. 


6. Tune 
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th TrixGg I ſhall add as only 


| conjectural, and that is, A ſuppoſt- 
tion that the Axis of Stars (:) is in- 


clined (and that pretty much alſo) 
to the Plane of its Ring, or the Plane 


Jof its Orbit at leaſt; and that he 


hath a Diurnal Rotation in ſome 
certain ſhort ſpace of time. For 
without theſe two conveniences, very 


large tracts of Saturn would ſuffer ex- 


tremely for want of the Sun, For 
if Saturn hath no other motion but 
that round the Sun in its Orb, one 
part mult be excluded from the Sun's 


L Viſits for 15 years, whilſt the other 


partakes all the while of them; and 


I onc Hemiſphere will enjoy the bene- 


fit of the Ring, whilſt the other is 


* a by it: and in this caſe the 


— n —_— — — 
* 
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(i) Mr. Huygens determines the Inclination 


40 of Saturn's Axis to the Plane of his Orbit to be 
rer. as that of the Earth is 23 degrees. Ceſino- 


"mer, P. 108. 
2 Ring 
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Ring would be nearly as prejudicial 
to the eclipſed part, as it is uſeful to 
the enlightened. But ſuppoſing Sa- 
turu to move round in the fame, or 
a ſhorter time than Jupiter, and in 
a Path pretty much inclined to the 
Ring, all Parts then of that vaſt Pla- 
net will have their frequent returns 
of Day and Night, of Heat and! 
Cold. And ſince this is what is diſ- 
cernable in the other Planets, and is 
no leſs neceſſary for the benefit and 
comfort of this, we may reaſonably | 
conclude the thing to be probable, 
although not diſcernable at Saturn 


great diſtance from us. 
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a The Concluſion. 


\HUS I have taken a View 
of the proviſion made for 
$Y thoſe two grand and univerſal Ne- 
J ccflaries Light and Heat; things, in 
J il! probability, no leſs neceſlary for 
the other Globes, than for our own; 
and things which not only Animals 
cannot ſubſiſt without, but what all 
things here below ſtand in need of 
as well as they. When therefore 
we actually ſee and feel-thoſe in- 
dulgent proviſions, thoſe amazing 
acts of the great CREATOR ; when 
we have views of their extent into 
Myriads of other the moſt diſtant 
Globes; when (to go no farther) we 
ſee in our own Syſteme of the Sun, 
3 meh 
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ſuch a prodigious Maſs of Fire laced | 
in the Center, to ſcatter away the 
| Darkneſs, and to warm and eri 0 
us by Day, and ſuch a noble Retinue 


of Moons and Stars attending and 
aſſiſting us by Night; when we ſee 
this 77 dlgence, this care of the CREF- 


ATOR ende to all the other 


Planets, and that, according to their 
ſeveral diſtances, they have a pro- 


portionate proviſion of the greater 
number of Moons, and Hatum a | 
ſtupendous Ning belides, to ſupply } 
the decreaſe of Light ad Heat; who 
can be otherwiſe than amazed at ſuch : 
Providential, ſuch Uſeful, ſuch well | 
Contrived, ſuch Stately Mors of | 


- GOD! Who can view their Glories, 


and partake of their beneficial lnflu- | 
ences, and at the fame time not a- 
dore the „, zſalom, and praiſe the 
Kinduefs of their CON TRIVER and | 
MAKER! But above all ſhould there 
be any found among Rational Beings 


ſo 
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ſo ſtupid, ſo vile, ſo infatuated with 
their Vices, as to deny theſe /Yorks 
to GOD, and aſcribe them to a Ne- 
ceſſity of Nature, or indeed a mere 
Nothing, namely Chance / But ſuch 
there are to be met with among our 
ſelves, and ſome ſuch the Prophet 
tells us of, //az. 5. 11, 12. Men that 
had ſo debauched themſelves with 
drink, and enervated their minds by 
pleaſures, that zhey regarded not L 
work of the Lord, neither conſidered 
the operation of his hands. Such per- 
ſons having led their lives in {ach a 
manner, as to wiſh there was no 
GOD, to call them to account, would 
then perſuade . 
none; and therefore ſtupiqiy alcribe 
thole manifeſt demonſt. rations of the 
infinite Power and iſclam of GOD, 
to a mere Nothing, rather than to 
their great Author. But may We 
not with as good reaſon, imagine a 
ligated Candle, a well made Culi- 
Ee nary 


216 The Concluſion. Book VII. ; 
nary Fire, a flaming Beacon, or 
Light-houſe, to be the work of 
Chance and not of Man, as thoſe * 
Glories of the Heavens not to be the 
Lorle of GOD? For it is very cer- 

tain that as much Wiſdom, Art, 
and Power, worthy of God, is ſhewn 
in the Lights of the Heavens; as 
there is in thoſe upon Earth, worthy 
of Man, which none can doubt were 
contrived and made by Man. And 
it from theſe mean Contrivances and 
Works of Man we conclude them to 
be the Works of Man; why not the 
grand, the amazing Works of the 
Heavens, ſurpaſſing all the Wit and 
Power of Man, why not theſe I ſay, 
the Works of ſome Being as much | 
ſuperior to Man? According to the 
Argument of Chry//ppus which ſhall 
conclude this Book. If there be a- 
wy Being that can effett thoſe things, 
which Man, although endowed with | 
| Reaſon, is not able to effett ; that Be- 


ing 


Lr 1 
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ing 1s certainly greater, and ſtronger, 


and wiſer than Man. But Man is 


not able to make the Heavens; there- 


fore the Being chat did make them, 
excels Man in 15 Counſel, P rudence, 


and Power. 
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Praclical Inferences 


From the foregoing 


SURVEY. 


VS 


EN the foregoing ſeven 
= Books having taken a 
== View of what preſents it 
> ſelf to us in the Heavens, 
10 1 a scene of the greateſt 
grandeur, a Work well contrived, 
admirably adapted, and every way 
full of Magnificence; all that now 
remains is, to endeavour to make 
theſe 


Chap, t. Practical Inferences. 


219 
theſe Views and Conſiderations uſe- 


ful to our ſelves. Which I ſhall do 
in the following Chapters. 


ofotorotototoroetototoFotoyotore: 


Cult. I. 


The Exiſtence of GOD col. 
lected by the Heathens 
from he N. orhes of the 


Heavens. 


HE firſt and moſt ready and 

natural Deduction we can 

make from {ſuch a glorious Scene of 
Workmanfhip, as is before repreſent- 
cd, is to conſider, //ho the Great 
IV, orkman was? 

Tuar the Author of all this glo- 
rious Scene of things was GOD, is 
ſuch a Concluſion that even the moſt 
ignorant and barbarous part of man- 
kind have been able to make from 


the 
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the manifeſt ſignals viſible therein; 
Signals ſo plain and concluſive, that 
Tully's Stoick (a) cites it as Ariſtotle's 
opinion, That if there were ſuch a 
fort of people, that had always Ivved 
under the Earth, in good and ſplendid 
Habitations, advrned with Imagery 
and Pittures, and furmſhed with all 
things that thoſe accounted happy a- 
bound with: and ſuppoſing that theſe | 
People had never as any time gone 
out upon the earth, but ouly by report 
had heard there was ſuch a thing as 
a Dey, aud a Power of the Gods; 
and that at a certain time afterwards, 
the earth ſhould open, and this Peo- 
ple get ont from their hidden manſions 
into the places we iubabit: when on 
the ſudden they ſhould ſee the Earth, 
| the Seas, aud the Heavens; percerve 
the magnitude of the Clouds, and the 
force of the Winds; behold the Sun, 


_——— 


nm 


—— i?᷑ — — — — 


(a) De Nat. Deor. L. 2. c. 37. 


aud 
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and its Grandeur and Beauty; and 


» 
know its power in making the Day, 


by diffuſing his Light throughout the 
whole Heavens; and when the Night 


had overſpread the earth with dar- 


neſs, they ſhould diſcern the whole 


Heavens beſpread and adorned with 


Stars, and ſee the variety of the 


Moon's Phaſes in her Increaſe, aud 


Decreaſe, together with the Riſings 


and Settings; and the ſlated and im- | 


mutable Courſes of all theſe through- 


out all eternity; this People, when 


they ſhould ſee all theſe things, would 


infallibly imagine that there are Gods, 
rg that thoſe grand Works were the 
Yorks of the Gods. Thus have we 


= opinion and concluſions of two 


eminent Heathens together, Ariftotle 


and Tully's Stoick, 


AND if the Heavens fo plain- 
ly declare the Glory of God, and 
the Firmament Jhewith his handy 


Ti k | 


— —— — 
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work (Y); if thoſe Characters, thoſe 
Impreſſes of the Divine Hand are fo 
legible, that zherr line is gone out 
through all the earth; and their 
words to the end of the World, ſo that 

there is no Language, Tongue, or 
Speech where their voice is wot heard 
nay if theſe things are ſuch, that even 
a ſubterraneous People would, at firſt 
ſight, conclude them to be GOD's 
Mort; how daring and impudent, 
how unworthy of a rational Being is 
it, to deny theſe Works to GOD, 
and aſcribe them to any thing, yea 
a mere Nothing, as Chance is, rather 
than GOD? Tullys Stick laſt men- 
tioned denieth him to be a Man who 
ſhould do this. His words (c) are, 
Who would ſay he is a man, who 
when he ſhould behold the Motions of 
the Heavens to be ſo certain, andthe | 
Orders of the Stars ſo eſtabliſhed, and 


f (5) Pſal. 19. 1 
(c) Cicero ibid. cap. 38. 


5 all | 


—_— 


things ſo well connected and adapted 


together, and deny that Reoſon was 


ere, and ſay theſe things were made 
hy Chance, which are managed with 
ſuch profound counſel, that with all 
our wit we are not able to fathom 
them? What! faith he, when we 
ſee a thing moved by ſome certam 
device, as a Sphere, the Hours, and 


many things beſides; we wats 710 


doubt but that theſe are the works of 


Reaſon. And fo when we ſee the 
noble tram of the Heavens moved 
and wheeled about with an admirable 
pace, and in the moſt conflant man- 
ner making thoſe auurverſary changes 
/o neceſſary to the good aud preſerva- 
lion of all things; do we doubt whe- 
ther theſe things are done by Reaſon, 
yea, by ſome more excellent and di- 


vine Reaſon? For, ſaith he, ſetting 


aſide the ſultilties of Diſputation, we 
may actually behold with our eyes, in 


ſome meaſure, the beauty of thoſe 


thin 2 


. " — — 
— - 
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things which we aſſert are ordered by 
the Divine Providence. And then 
he enters into a long detail of Pat- 
ticulars of this kind, too many to be 
named here. 

Tus Ciero, throughout whoſe 
Works ſo many paſlages of this na- 
ture occur, that it would be endleſs 
to cite them: and therefore one ob- 
ſervation that ſhews what his opini- 


on was of the Senſe of Mankind in 


the matter, ſhall cloſe what he ſaith, 


and that is in his Book 4 Legibus (d), | 


where he ſaith, Among all the tribes 
of Antmals, none but Man hath any 


ſenſe of a God; and among mankind 
there is uo Nation fo ſavage and har- 


barous, which although ignorant of 
what God it onght to have, yet well 


knows it onght to have one. 


AND after the ſame manner Se- 
neca (e), who inſtanceth in two things 


1— „ — 


1 8 — 


— 


(a $8 BY oo; 9 ” 
(e) Epiſt. 117. 


to 


| NA 
— — 


1 


? Chap. x. Seneca's Opinion. 


to ſhew the deference we are apt to — 


give to the gcueral preſumption and i 
1 conſent of mankind. One is in the i 
TJ Immortality of the Soul: the other is 
Jin the Exiſtence of a Deity; which, 
FT faith he, among other Arguments we 
¶ collect from the mnate opinion which 1 
all men have of the Gods: for there i 
„no Nation in the World fo void of _— 
I Law and Morality, as not to believe \ 
I ut there are ſome Gods, Nay ſo po- 
Ffitive he is in this matter, that in a- 
nother place he expreſlly faith, They 1 
he that ſay, they believe there is no | 
| God. For although by Day they may 
affirm ſo to thee, yet by Night they 
I are to themſelves conſcious of the con- 
Irrary. Much more could I cite out i 
of this famous Heathen, but one paſ- 11 
ſage relating to the Heavens ſhall ſuf- 'Y 
fe, and that is in his Diſcourſe 
ſhewing Hy Evzls befal good Men, 


| /cemng there is a Divine Providence (e) 


149 
_= 
: 


(e) Quare bonis viris, &c. c. 1. 


Q He 
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226 Seneca's Opinion. Book VIII. 
He takes it for granted in this Diſ- 
courſe, that there is ſuch a thing as 

a DIVINE POWER and PROVE |. 
DENCE goderning the World; and 
he ſaith, it was needleſs for him to ſhew 
that ſo great a Work (as the World 
could not ſtand without ſome Ruler , | 
that ſo regular Motions of the Stars 
could not be the effects of a fortuitons 
Force, and that the impulſes of Chance 
muſt be oftentimes diſturbed and juſile: © 


1 —_— — A CCC 


that this undiſturbed V elocity which I? 


bears the weight of ſo many things m 
the Earth and Seas, ſo great a num- 
ber of heavenly Lights, oak very il- 
tuftrious, and "Ih ſhining by a ma- 
nifeſt diſpoſal, muſt needs Faire by 
the direction of ſome eternal Sd 
that this can never be the order of | 
flraggling Matter; neither is it poſſible | 
for things fortuitouſly and raſhly com- 
bined, to depend upon, and manifeſs 
7 mark . Divers of which mat-! 
ters he proceeds to inſtance in. 


T avs 


RJ, 5 @&©& "Dag © 
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Thus Cicero and Seneca: to whole 


evidences I might have added many 
others, particularly a grear deal out 


of Plato (the dune Plato, the Ho- 


mer of Philiſophers, as he js called 


by the Ancients): But it would be 


needleſs as well as tedious, ſince thefe 
two former have given us the fenſe 
of Mankind, as well as their own o- 
pinion in the matter, 
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Cu ar. II. 
GOD's Per fections dleinon- 
ſtrated by bis Works. 


S GOD's Works have been 
ſhewn to be manifeſt Demon- 
{trations of his Exiſtence; fo they 
are no leſs of his Perfectious, parti- 


J cularly of his infinite Power, Mi 


I om and Goodneſs ; inaſmuch as eve- 
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228 God's Perfefttion Book VIII. 
ry Workmam üs known by his Work. 
A Palace that ſhould have nothing 
defective in Situation, Beauty, or 
Convenience would argue the Archi- 
tect to have been a Man of Sagacity, 
and skilful in Geometry, Arithme- 
tick, Opticks, and all other Mathe- 
matical Sciences ſerving to make a a 
Man a complete Architect; yea to 
have ſome Judgment in Phyſick, 
and Natural Philoſophy too. And 
ſo this glorious Scene of GO D' 
Works, the Heavens plainly demon- 
ſtrate the Workman's infinite i 
dom to contrive, his Ommipotency to 
make, and his infinite Goodneſs, in 
being ſo indulgent to all the Crea- 
tures, as to contrive and order all 
his Works for their good. For! 
what leſs than Infinite could effect 
all thoſe grand things, which I have! 
in this Diſcourſe ſhewn to be mani-J 
feſt in the Heavens? What Architect] 
could build ſuch vaſt Maſles, and: 
1 ſuch) 


> | fuch an innumerable company of 
chem too, as I have ſhewn the Hea- 
I vens do contain? What Mathe mati- 
cian could fo exactly adjuſt their 
FT Diſtances? What Mechanict fo niee- 
: ly adapt their Motions, ſo well con- 
„ rrive their Figures, as in the very 


— 
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beſt manner may ſerve to their own 
conſervation and benefit, and the 
convenience of the other Globes al- 


ſo? What Natural, What Philo- 


ſopher could impregnate every Globe 
{ with a thing of that abſolute ne- 


ceſſity to its conſervation, as that of 
Gravity is? What Optician, what 
Chymiſt could ever have hit upon 
ſuch a noble Apparatus for Light 
and Heat, as the Sun, the Moon, 
and the Stars are? could amaſs to- 
gether ſuch a Pile of Fire as the Sun 


is? could appoint ſuch Lights as the 


Moon and other Secondaries are? 


None certainly could do theſe things 


Q 3 Chap. 


but GOD, 
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Cuar. III. 
Of GODs Relation to us, 


and the Duties reſi ulting 


from thence. 


T appearing from the laſt Chap- N 


ter how great a Bemg che CRE- 


ATOR is, it is time to conſider 
what Relation he ſtands in to us, and 
what is due from us to him. His 
Relation tous is that of CREATOR; 
and as ſuch, of Conſerdator, Sove- 
regis LORD and Ruler, one that 
hath an abſolute power over us, and 
all things belonging to us, that can 


ſubject us to what Laws lie ſees fit, 


and that can reward or puniſh us as 
we deſerve. And in this caſe, the 
leaſt we can do, is to zevere and 
fear him at all times, to worſhip and 

ſerve | 


f Duties to God — 1 
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Chap. 3. ferred by Heathens. 231 
erde him with all our power, to 


comply with his holy Will ſincerely 
and heartily, and to obey him in all 


things he hath either forbidden, or 
enjoined. And conſidering alſo how 


great Indulgence and Love the CRE- 


ATOR hath ſhewed in his Works 
throughout the Univerſe, it natu- 
rally follows that we ought to be 


truly Tharkful to him for his Mercy 
and Kindneſs, and to lobe him for 


his Love and Goodneſs. 

THESE kind of Concluſions are 
ſo natural, that the very Heathens 
have in ſome meaſure made them. 


Thus Cicero's Stock before cited, (a) 


Quid vero? hommum Ratio non, &c. 
What? doth not Man's Reaſon pene- 
trate as far as even the very Hea- 
dens? For we alone of all Animals 
hade known the Riſings, Settings and 


Courſes of the Stars: by mankind it is 


— —— — _ww_. c 
1 — — 
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(a) De Nat. Deor. L. 2. c. 61. 
Q4 that 
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232 Duties 10 God Book YM. | 
that the Day, the Month, and Year, 
is determined; that the Hclipſes of 
the Sun, and Moon are known, and 
foretold to all futurity, of which Lu- 


minary they are, how great they will 


be, and when they are to happen. 


W hich thing the — contemplating, © 
it recerves from hence (b) the know- | | 
ledge of the Coch: from whence. ari- 
ſes Piety; to which is joined Juſtice, 
and the other Virtues, from, which Þ. 
ſprmegs that bleſſed Life which is equal | 
unto, and like that of the Gods them- 
ſelves, and in no reſpect yielding 10 
thoſe coeleſttals, except in immortality, 
which is not neceſſary to happy lrwomg, 
And in his Book de Legibus (c) Cice- 
ro brings in his e ſaying, 
Hit igitur hoc a principio perſua- 
ſum, &C. i. e. Let this be what every 


3 


— — 
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(0 Some read it ;nflced of Accipit ad Cs. 1 


tionem Deorum; Accipit ab his Cognitionem De- 
orum. 


(5). Lib. 2. e. 7. 


e 
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member of the Commonwealth is ful- 


ty convinced of from the beginning, 
That the Gods are Lords and Gover- 
nours of all things ; that whatſoever 
things are done, they are managed by 
their influence, rule and dromity ; that 
they merit a great deal of mankind; 
and obſerve what every one is, what 


* oy £5 & . . 
Sth - what mind, what Piety he cul- 


- S&H) v = n _ 


- 1 Wicked, For, ſaith he, Minds that 


o are induced with theſe Pr mciples, will 
„ Scarce ever depart from that opinion 


7, hat is uſeful and true. Anda little 


-- | after (4) one of the Laws ariſing 
g, from hence he faith is, Let Men ap- 
2 proach the Gods with purity, let them 


'y prattiſe Piety: for he that doth other- 
— 1 wiſe God himſelf will be the avenger 


m- }_ his purity and {ſincerity is 
NY 9  I'08-pony 408 Uncerny = 
(d) Cap. 8. „„ oi. 


er | neceſ- 


he doth, what he admits into his mind, 


| N 2 
E F*;wuates Religion; and that they tale 
If an account both of the Righteons and 


234 => Duties to G Book VIII. 


neceſſary a concomitant of Religion 
and divine Worſhip according to G- 
cero, that he makes it in another 
lace to be that which diſtinguiſhes | 
Religion from Superſtition (e) Cultus 
autem Deorum eſt optimus, &c. But 
that religion, that worſhip of the Gods 
is the beſt, the pureſt, the holieſt, ai 
fulleſt of Piety, that we always re- 
vere and worſhip them with a 2 
upright, and unde filed mind gud _ 
voice. For, ſaith he, not only the”. 
Philoſophers, but our Forefathers have © 
diſtinguiſhed Superſtition from Neli- 
gion; which he aſſigns the difference 
of, and then tells us, That the one 
hath the name of a Vice, the other of 
„ 
Tus as the Heathens have by 
the Light of Nature deduced the 
Exiſtence and Attributes of God from 
his Works, and particularly thoſe of 


6 
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(e) De Nat. Deor. L. 2. c. 28. 


the 


Chap. 4. inferred by Heathens, 235 
the Heavens; ſo have they at the 
fame time collected what the princi- 
pal Duties are which Men owe to 
God; ſo reaſonable, ſo natural, ſo 
manifeſt they are to all Mankind. 
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one made by the eloquent 
Laclantius (a), Argumentum illud quo 
colligunt unter ſa Cœleſtia Deos ef- 
ſe, &c. i. e. That Argument where- 
by they conclude the Heavenly bodies 
zo be Gods, proveth the contrary : For 
if therefore they think them to be Gods, 
becauſe they have ſuch certam and 


— 


2 


(a) Inſtitut. L. 2. c. 5. 


— —_— 
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well 
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well contrived rational Courſes, they 


err. For from hence it appears that 


not able to wander out of thoſe Paths 


rhey were Gods, they would go here, 
and there, and every where without 
any compulſion, like as Animals up- 
on the Earth do, whoſe wills being 


heir minds carry them.” 


ſon refutes the Divinity of the Hea- 
venly Bodies; which on the contra- 


Objects of divine honour and wor- 
ſhip, that ſome of them have been 
taken to be places of Torment. Thus 
Comets particularly, which muſt needs 


have a very unequal and uncomfor- 
table temper of Heat and Cold, by 
reaſon of their prodigiouſly near 
Approaches to the Sun, and as great 
Receſſes 


that are preſcribed them: whereas if 


THus Ladtantius with great rea- 
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they are not Gods, becauſe they are 


free, they wander hither and thither | 
"- they lift, and go | whither ſoever 


ry are ſo far from being Gods, and 


Chap.4. Lactantius's Inference. 237 
Receſſes from it. Thus according 
to the before commended Sir Iſaac 
Newton's (b) computation, the Co- 
met in 1680 in its Perihelion was 
above 166 times nearer the Sun than 
the Earth is; and conſequently its 
Heat was then 28000 times greater 
than that of Summer: So that a 
Ball of Iron as big as the Earth, 
heated by it, would hardly become 
cool in 50000 years. Such a place 
therefore if deſigned for Habitation, 
may be imagined to be deſtined ra- 
ther for a place of Torment than a- 
oy emer Wn. 
Bur above all, the Sun it ſelf, 
the great Object of Heathen Wor- 
ſhip, is by ſome of our own learned 
Countreymen ſuppoſed to be proba- 
bly the place of Hell. Of which 
Mr. 4w:nden hath written a Treatiſe 


called, An Enquiry into the Nature 
and Place of Hell. 
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55 (b) Principia p. 466. 
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Crar. V. 

This Survey of the Heavens 
| teaches us not to overva- 
tue the World, with Re- 
flections of the Heathen 
Writers thereupon. 


ROM the conſideration of the 
prodigious Magnitude and Mul- 

titude of the Heavenly Bodies, and 
the far more noble Furniture and 
Retinue which ſome of them have 
more than we, we may learn not to 
overvalue this World, not to ſet our 
Hearts too much upon it, or upon 
any of its Riches, Honours, or Plea- 
ſures. For what is all our Globe but 
a Point, a Trifle to the Univerſe! 
a Ball not ſo much as viſible among 
the greateſt part of the Heavens, 
namely 


2 
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—— — — 


namely the Fixt Stars. And if Mag- 
nitude or Retinue may dignify a Pla- 
net, Saturn and Jupiter may claim 
the preference: or it Proximity to 
the moſt magnificent Globe of all 
the Syſteme, to the Fountain of 
Light . nd Heat, to the Center, can 
honour and aggrandize a Planet, 
then Mercur) and Venus can claim 
that dignity. If therefore our World 
be one of the inferiour parts of our 
 Syſteme, why ſhould we inordinate- 
ly ſeek and deſire it? But above all, 
why ſhould we unjuſtly graſp at it, 
hee be guilty of Theft or Rapine, 
Lying or Cheating, or. an y Injuſtice 
or Sin for it? why ſbould we ſacri- 
fice our Innocence for it, or part e- 
ven only with a Good Name for it, 
which Hylomom ſaith (a) is rather to 
be choſen than great Riches ? why 
ſhould we do this, if we were are of 
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gaining the whole terraqueous Globe, 
much leſs do it for a ſmall pittance £1 
of it, as the beſt Empire in the 
world is? For as our bleſſed Saviour 
argues, Matt. 16. 26. What is a man 
profited, if he ſhall gain the whole 
World, and loſe his own Soul? or 
what ſhall a man give in exchange | 
for his Soul? | 
Bor paſſing over the argument? 
which Chriſtianity ſuggeſts, let us 
ſee how ſome of the Heathen Wri- 
ters deſcant upon this Subject. Pi- 
ny (6) is very pathetical in his Re- 
flections, when he had ſhewn what 
little portions of the earth were left 
for us, and what large tracts were 
render'd (as he thought) uſeleſs, the 
frigid Zones being frozen up with 
exceſſive Cold, the torrid Zone be- 
ing burnt up (as the opinion then 
was) with as exceſſive Heat, and o- 
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(b) Nat. Hiſt. L. 2. c. 68. 
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ther parts drowned by the Sea, Lakes 
and Rivers, and others covered with 
large Woods, Deſarts, or barren 
Mountains: he then exclaims thus, 
1 He tot portiones terre, &c. i. e. Theſe 
little parcels of Land, which are left 
for our Habitation, yea, as many have 
taught, this Point of the World (for 
1b other is the Earth in reſpect of the 
1 Univerſe) this is the Matter, this the 
Heat of our Glory: here it is we bear 
our Honours, here we exerciſe our 
1 Authority, here we covet Riches ; here 
1 Mankind makes a Buſtle ; herewe be- 
ein our civil Wars, and ſoften theEarth 
with mutual Slaughters. And then 
having ſhewn how by Fraud and Vio- 
J lence Men ſtrive to enlarge their E- 
I ſtates, faith he, hat a lutle part 
of thoſe Lands doth he enjoy? and 
J when he bath augmented them, even 
to the meaſure of his Avarice, what 
J 4 poor pittance is it that his dead body 
4 laſt poſſeſſeth? Thom Pliny. And 


after 


: 242 Seneca's Reflection. Book VIII. 
alter the {ame manner Seneca reflects f | 
upon the matter (c), when he ſnews 


how Virtue tends to make a man 
completely happy; among other 


things, by Ty ys him for the 
Society of God, by enabling the Mind 
to ſoar above the things here below, 
and to make him laugh at the coltly | 
Pavements of the Rich, yea the whole 0 
Earth with all its Wealth. Nec enim 
Poteſt, faith he, ante contemnere por- | 
zrens, &c. i. e. A Man can never be | 
able to ſlighi the lately Prazzas, the | 
noble Roofs ſhining with Ivory, the | 
curionſly clipped Woods, and the plea- 
fant Rrvulets conveyed to the Houſes, 
until he hath ſurveyed the whole World, . 
and ſpying from above our little Globe | 
, Earth, covered in a great meaſure | 
- by the Sea, and where it is not, is 
far and near ſqualid, aud either parch- 
: 1 with Heat or Ter with Cold, be 
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1 4% himſelf, Is this that Point 
A which by Fire andSword is droided a- 
1 momg ſo many Nations? O how ridicu- 
'J lons are the Bomm ds of Mortals / The 
I Iſter hounds the Dacians, the Strymon 
4 tbe Thracians, Euphrates he Parthi- 
ans, he Bagube parteth the Sar ma- 
„ tians and Romans, the Rhene gides 
„ #omnds 10 Germany, the Pyrenecs 10 
France and Spain, and hberween E- 
_ ] gypt aud Ethiopia lie the vaſt uncul- 
, | rated ſandy Deſurts. If any could 
» | grove human Uiderji MS to Ants, 
„would not they tos dude their Mole- 
I bill inio diters Provinces? And when 
J thou lifreft up thy ſelf in thy truly 
I great Province, and ſhalt ſte the arm 
ed hoſts paſſing here, and lying there, 
„ as if ſome great matter was to be 
% } acted, conſider that this is no more 
than the running ofAntsin a Molehill. 
„Tor what difference hetween them and 
| 5, lit only the meaſure of alittleBody? 
That is but a Point in which thou fail- 
R 2 4 5 
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9 > 


eſt, iu which thou wage IWar, in i=l 


thou aiſpoſeſt of Kingdoms. But a- i 
bove there are vaſt ſpaces, io whoſe | 


Poſſeſſion the Mind is admuted, pro- 


vided it hri tings but little of the Body a- / 


long with it, that it is purged of every © 


wile thing, and that it is nimble and 1 
free, aud content with ſmall matters. 
And ſo he goes on to (hew that when 
the Mind is once arrived to thoſe ce- |! 
leſtial Regions, how it is come to its 
proper Habitation; is delivered from 
its Bonds ; hath this argument of its 
Divinity, that divine things delight | 
and pleaſe i it, and is converſant with 
them as its own ; that it can ſecurely 
behold the Riſings and Settings and 
various courſes of the Stars; that it 
curioully pries into all thoſe matters, 
as nearly appertaining to it ſelf: that { 
then it contemns the narrow bounds | 
of its former Habitation, it being but 
a trifling Space, of a few days Jour- i 
ney, from the utmoſt Limits of af 

to 
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— 


to the very Iudies; whereas the ce- 
leſtial Regions afford a path for the 
wandering of the ſwifteſt Star for 30 


years, without any reſiſtance ; in which 


Regions he tells us the Mind arrives 
to the knowledge of thoſe things at 


Jlaſt, which it had before long enqui- 


fred after, and there begins to know 
GOD. Thus Sexeca; which ſhall ſuf- 
Jfice for this third Inference. 


eee 


Cup. VI. 


¶HBat we ſhould aſpire after 


the Heavenly State. 


| Shall deduce only one thing more 
1 from my preceding View of 
the Heavens, and that is to aſpire af- 
ter the Heavenly State, to /eek rhe 
hinge that are above. We are na- 
Jurally pleaſed with new things, we 
Jake great Pains, undergo dangerous 
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246 /e Hhould 1/pire, &c. Book Vll. 


Voy ages, to view other Countries: ; 
with great Delight we hear of new 


Diſcoveries in the Heavens, and view 


thoſe glorious Bodies with great Plea- 
ſure through our Glifles. With what 
Pleaſure then ſhall drparte«! happy 


Souls fury CY the moſt diltanr + cgions 5 | 


of the Univerſe, and view all choſe 
glorious Globes thereof, and their 
noble Appendages with a nearer 
View. Only let us take eſpecial care 
to /et our affetions on thin gs above ; 


and ſo to run the Race which Chriſt 
hath ſet before ns, that we may ar- 

rive to that Place which he hath pre- 
pared for his faithful Servants, that 
he may vecede us unto 222 that 
where he is, we nay be alſo ; in who 1: 
preſence 15 fulneſ of ny, and at whoſe 
bt hand are pleaſures for "I 


more. 
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Whitby (Dan.) Ethices Compendium in Uſum Juy. Acad. 8® o 4 o 
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Dr. Blair's Botanick Eſſays, with Cuts, 


— W 


0000000900909 
2 
„ Gn eo 
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